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IDENTIFIERS 
ABSTRACT 

Conpared longitudinally were effects of biological 
risk and social influences on the physical, psychomotoric, 
cognitive-linguistic, disability, adjustment, and academic domains of 
1,008 children at eight stages between 3 and 6 1/2 years of age. Over 
20 1;ests such as physical neasuremfmts and the Preschool Attainment 
Record (PAR) were used. Some of the results showed that in the 
physical domain perinatal risk affected criterion performance then 
disappeared by 44 months; that in the psychomotor domain no perinatal 
risk data were present after 36 months, although social class effects 
were evident from 36 months on; that in the cognitive domain 
perinatal risk influenced scores of tests such as the PAR 
communication measure at 36 months then disappeared, whereas social 
class effects were significant; that high verbal attainment emerged 
early, established a trend by 4 years of age, and correlated with 
maternal permissiveness, high educational level, and favored (white 
rather than Mack) status; and that low verbal attainment established 
more slowly and correlated with opposite findings. The results had 
implications for intervention before 3 years of age and 
identification of potential for school success or failure. Results of 
findings on seven disability states of 810 children, 4 years of age, 
indicated no or low incidence of hearing and visual impairment for 
both low and high perinatal risk groups, and higher incidence of 
speech and behavior disorders, and experiential deprivation in the 
high risk group than the unexpectedly high incidence in the low risk 
group. (MC) 
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PART ONE 

EARLY DEVELOPMENT 



In recent years there has been a revival of Interest In young 
children. To some the earliest years represent an opportunity to 
Intervene In the cycle of deprivation; to others young children 
represent a vital stage In the cognitive development of the species 
(TIzard, 1970). To another group the early years present an oppor- 
tunity to study and Identify the origins of learning problems. For 
all polnt'i of view the common point of reference Is the presence of 
a body of empirical knowledge on the course of early growth. The 
St. Louis Baby Study Is an attempt to understand the processes of ^ 
cognl tlvv^. and physical maturation from birth Into the school years. 
The studies have emerged from a rational commitment more than a 
decade ago to conduct a prospective longi tudlnal Inquiry covering 
the preschool years, The program is broadly conceived In the hoptj 
of shedding light on both focal and peripheral matters. The basic 
theme of the Inquiry Is acquisition of materials which will coBtrIb* 
ute to an understandii-^g of achievement in middle childhood. More 
particularly, it is an attc-npc to build a body of knowledge of use 
In explaining the cognitive skllU partlcuhrly relevant to class- 
room experiences. 

The nexus of biological familial and social Influences on 
growth presents some challenges to inquiry. The methodology of 
child study In the very young is Invariably a process of Individual 
case studies. Family cooperation requires that data collection be 
conducted under careful supervision. The Interrelation of these 
premises Is delicate^ leading to serious commitments by all con- 
cerned. The appropriate Information is qui te diverse, with bio- 
logical data being needed. This concern for the biological domain, 
In addition to seeing relevance In behavioral data, arises from a 
conservative position on the role of environment in early childhood 
and a critical position on the adequacy of current formulations of 
nature and nurture. Too often what Is not clearly environment Is 
rashly construed as heredity (Mi tt ler, I969) . More reasonably one 
can posit an external environment, man-made events impinging on the 
growing child, together with a biological environment of prenatal 
and postnatal nutrition. The biological order In gestation Is open 
to Influence for good and 1 1 1 by the external environment. Con- 
versely, l^uman environments are mediated In their effects by the 
presence of physiological realities. 
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The preceding remarks are Uttle more than restatements of the 
obvious. Yet, they precipitate a series of unanswered questions 
about the relative Influence of the several vectors of change. The 
extent to which human Influences affect cognitive status In the 
presence of biological Influences is a preoccupying question. A 
further elaboration, the extent to which such Influences rise and 
fall In salience, Is equally unclear. Our age has based publ Ic 
planning for the education of the young on a predilection for en- 
vironmental Ism. It seems only reasonable to Inquire Into the mag- 
nitude of effects and the relevant covarlants to environmental 
manipulation. To do so Is to seek optimal use of environmental 
strategies for helping young children. Recently, Shulman (I97O) 
has called for reconstruction of strategies for advancing the effi- 
ciency of educational planning. One of his exhortat Ions Is that 
decisions be based on comprehensive pictures of development In the 
schoo -age^years. The writer has extended that Ideological posi- 
tion In 1973 (Jordan, 1973b), asserting that development should 
be the theme of education. 

The Inquiries reported In this document take their place 
alongside a number of attempts to understand the characteristics 
of children by means of study over an extended period of time. At 
the moment, there are several Investigations under way, each of 
which Is attempting to understand the growth of children In terms 
of past, present, and future. In 1969 the Office of Economic Oppor- 
tunity sponsored an Educational Testing Services (ETS) study of 
growth In the preschool years. The goal of the study was to under- 
stand how the preschool years contribute to the cognitive attainment 
In poor children entering school. The project gathered data In 
several settings, rural and urban, and In eastern, midwestern and 
southern regions of the United States. Unfortunately, the ETS 
study was drastically cut back In 1970. In the United Kingdom 
Tizard (1966) began study of a large population of children living 
on the Isle of Wight. Tlzard's 1970 (flutter, Tizard, and Whitmore) 
report has revealed a number of Interesting findings in twenty-two 
hundred children at ages ijlne and ten, for the most part. One major 
finding Is that the connection between cognitive retardation and low 
social class Is not confirmed to large urban slums. The problem can 
arise in small towns as well as large. Tizard and associates have 
shown that the situational^ antecedents to childhood problems can be 
quite circumscribed; chi Id; del inquency and emotional disorders are 
related to broken homes, intellectual retardation and under- 
achievement are related to social class. The Incidence of dis- 
ability states In this well-favored population Is remarkably high. 
Using four categories, intelleotual r>etaj!>daHon, eduoational baak- 
mvdmaa, psyohiatHa disorder , and phyaioal handioap, Tizard and 
associates identified problems in one child out of six; and one 
quarter of the handicapped had two problems. These figures may be 
usefully contrasted with those given in Table 80. 

The preceding studies have in comnon the fact that they are 
recent and were Intended to produce significant educational and 
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psychological data over a period of t Ime* Two rather different 
studies had their origins well over a decade ago. In the late 1950'$ 
the National Institutes of Health began the Collaborative Perinatal 
Study (Berendes, 1966), an analysis of the outcomes of 50,000 preg- 
nancies. According to Fox (1971) the useable cohort Is somewhat 
more than 35,000 cases, and there are two thousand variables aval 1 - 
able for analysis. The study conducted on a largely decentralized 
basis, has persisted In the face of many problems. It has produced 
a number of useful accounts of biological growth (Chung and Myrian- 
thopoulos, 1969). A British Invest Igatlon with siml lar Intentions 
was launched about the same tlme« The National Child Development 
Study began with identification of 17,000 del Iverl es. In 196? Kell- 
mer Pringle, Butler, and Oavle reported the developmental status of 
jljOOO of the children at age seven. A more recent report by Oavle, 
Sutler 6 Goldstein (I972) has examined the status of the children at 
age eleven, and status at age fifteen Is the subject of a 197^ report. 

Another British study. The Nat lonal Survey of Health and Devel- 
opment, started even sooner. In 19^6 the Population Investigation 
Committee began study of five thousand families who had babies de- 
livered in one week in the month of March. Studies by Douglas (I967) , 
and Douglas and Ross (196^), and Ross and Simpson (1971), have re- 
ported the development of the children up to adolescence.- The sub- 
jects born In I9A6 are, of course, young adults at the time of 
writing. 

It can be seen that there are severai quite active studies of 
children using large populations and following them over t Ime. In 
this regard they are similar to studies begun In previous genera- 
tions. Perhaps Terman's work (Oden, I968) stands as the classic, 
following gifted children for several decades. Similarly, the 
Berkley Growth Study, now In its fourth decade (Elchorn, 1969) has 
studied several groups of individuals up to the present time. Such 
studies should not be confused with "fol 1 ow-up" studies, Investiga- 
tions in which subjects of completed studies are Investigated once 
more. In such studies cooperation of subjects Is often fortuitous 
and the opportunity for distortions In results due to samplifjg prob- 
lems Is considerable. 

In recent years studies of lesser magnltud.^ than the U» ^. and 
U. K. studies of very large populations have appeared. They are 
based on recognition of the value of developmental data In studies 
of cognitive development. In Scotland, Orllllen's program of study 
has examined the effects of prematurity on the growth of children 
from birth Into the elementary school years (DrMlien, I963, 196^, 
1968, 1969). The Washington University studies on anoxia (Graham, 
et al., 1962; Ernhart, Graham, and Thurston, I960; Corah, I965) have 
maintained a theme of concern for the effects of perinatal oxygen 
deprivation. Jordan's S>:. Louis Baby Study (Jordan, 1971a) Is an 
attempt to relate social and biological data to sequential stages 
of development In the preschool and elementary school years. A group 



of one thousand Infants, and the subject tff this report » has been 
followed for several years* Finally, It Is helpful to consider a 
fourth study of medium size, For the past several years a group 
of scientists In Baltimore (Hardy, 1966) have been studying the 
effects of an epidemic of rubella on a cohort • This work Is In- 
teresting because of the cycl Ic nature of rubeJla and the probabil- 
ity of the problem recurring In the next few yaars. 

In addition to programmatic Inquiries there has been a growing 
series of studies directed at studying the connection between stages 
of development, Versaccl's (1966) dissertation related a series of 
paranatal factors to reading ski lis for two hundred children In the 
fifth grade. Siml larly, Balow's (1969) work has examined the edu- 
cational outcomes of development In children original ly enrolled In 
the CoHaborative PerlnataV Study. Phase I of the Early Develop- 
mental Adversity Program (Jordan, 196'*} found an educationally 
significant relationship between paranatal data and educational 
data In elementary school chl ldt;en. Similarly, Edwards (1966) was 
able to relate blrthwelght and Apgar scores describing five physio- 
logical traits at birth to mental and motor performance at age four. 
In perhaps the most extensive study of early developmental stages 
Bell, Weller, and Waldrop (1971) have found that high Intensity 
behavior In Infancy Is related to low Intensity of behavior at 
nursery school age, 

An aspect of these studies Is their explicit orientation to 
the value of data from the earliest stages of development, Further, 
there emerges an Interest In the study of characteristics without 
the kind of manipulation of events stereotyped as the only kind of 
worthwhile research. The relationship of this trend to natural- 
istic research Is not clear. In part the machinery of Govern(T>ent 
Interest In early development provided an impetus to study of chil- 
dren In the preschool period. That progress had antecedents In 
the work of Pasamanick and Kaobloch (I960) and others (Anderson, 
1955) who had Identified a number of Illuminating elements in child 
development. In most cases findings emerged f rom nonmani pulat 1 ve 
inquiries, Investigations in which nature rather than science 
assigned experiences to children, 

A highly related aspect of the Interest In correlating child 
development at various stages between Infancy and adolescence has 
been the implicit use of large populations, Some of the more im- 
portant Influences on child development are quite rare, for example, 
the toxemias, Investigators have monitored large populations with 
two particular considerations in mind. First, the Identification 
^f rare conditions, and second, preservation of samples of adequate 
size over periods of time. From these two observations other In- 
sights Into strategy may be elucidated. First, relatively little 
work exists to guide Investigators In the selection of conceptual 
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models for studying populat tons of chl Idren (Blum» 1962; Hetnrlch, 
196'ij Schaje, 1965). Second, equally scarce have been statistical 
models for evaluating data In a fashion fully responsive to the 
passage of time as a critical dimension (Gottman, McFall, and 
Barnett,. 19^9', Werts and Ltnn, l9r6V Murrey , Wiley, and Wolfe, 1971). 
Third, few Investigations have emerged to assist with crucial problems 
of manipulating phenomena In diverse realms, e.g. , neurological data as 
predictors, and educational data as criteria. All too often rlqorous 
data In the Investigator's own domain Is related to less than best data 
I" another domain. Fourth, the procedural aspects of developing data 
In different realms and at different times (Hoffman, I969) have been 
rarely discussed (Huessy, 1967). 

From the preceding observations It can be seen that the con- 
text for connecting development of children at different stages 
consists of a varied assortment of procedures, Ideas, and analyses. 
The alternatives tend to present themselves to Investigators In the 
order of problems about (1) procedure and data gathering, (2) for- 
mal experimental design, and (3) statistical manipulation. In fact, 
this Is an unfortunate arrangement; all three topics are reciprocal 
In their Implications, and the nexus they form may be glln^sed In 
the commentaries of Kodl In & Thompson (1958); Thomas, et a 1 ., 
(i960), and Schale and Strother (1968). For the purposes of this 
discussion It Is helpful to begl n wl th (1 ) formal experimental de- 
sign, considering next (2) statistical manipulation, and then (3) 
procedures and data gathering. 

Experimental design ; There are three general approaches 
to the study or cniidren's development over a period of time. The 
first and most appealing \s the x>etr*08p$oHve approach, which has 
been analyzed elsewhere (Jordan, I967, 1970. The basic strategy is 
Identification of a group of individuals with a characteristic of 
particular salience, e.g., mongol Ism ( Ingal Is, Babbott, and Phllbrook, 
1957; Chen, 1969), behavior problems (Wolff, 1967) and cerebral palsy 
(Eastman, et al., 1962). The previous histories of the probands are 
traced and the cause of their condition Is thereby discovered. Pro- 
cedurally, reconstruction of events between the early state, ad^oo, 
becomes a very uncertain en*:erprl se. Wenar (1963) and Nel Igan and 
Prudham (1969) have demonst.ated that mothers ' memories of early 
development are selective, and general ly unrel lable In cases of 
abnormal development. At a more basic level the retrospective in- 
quiry starts with dependent variables and then Searches for independ- 
ent variablei. The probability Is high that e Type I error will 
occur. In that process a correct hypothesis of no difference will 
be rejected (Bailey, 1958). Yarrow (1970), Jordan (I967), and 
Klemmetti and Saxen (1967) have shown that outcomes of retrospective 
technique are not the same as those reached prospectively. Despite 
Its problems the retrospective approach to studying human character- 
istics over time Is attractive and individuals st 1 1 1 propose to con- 
duct them (Sliver, 1970) . The economics of money, time, and energy 
It prefers are very appealing (Jones, 1967). Taulse and Headman 



(1969) have suggested that the use of multiple contrast groups can 
Increase the probability of avoiding errors when making conclusions 
from retrospective data. 

The second type of design is the prospective styxdy , In such 
quasi -experimental designs (Campbel I and Stanley, 1966) probands are 
Identified by means of the Independent variable and fol lowed, together 
with contrast cases, through a period ^of natural time in a series 
of dependent samples (Thomas, et ah, I960; Baltes, 1968). Ortll ten's 
studies of Scottish premature babies have yielded a p'dture of de- 
velopment from birth to school age (Orllllen, 196^, 1969, 1970) . 
Moore's (1967, 1968) Investigation has reported development in a 
group of London boys and girls up to age eight years. The prooram 
from which this report emerges has examined two bl rth cohorts (Jordan, 
196^) , The second cohort, one thousand babies, has been examined at 
Intervals of six months for severa 1 years • The advantages of the 
approach are considerable. Questions may be refined with the passage 
of time, and data of a sort not necessarily ava i lable In exist Ing 
records or through testing on a single occasion may be generated. 
The hazards are formidable. Gross outlays of money, energy, and 
time are called for. The entire enterprise may be compromised 
before completion by a variety of events. Sample shrinkage may be 
unmanageable and fiscal crises unavoidable. Very large prospective 
studies are particularly susceptible to such hazards, the ETS 1969 
and Collaborative studies referred to previously being prime examples. 
Nevertheless, prospective studies are undertaken from time to time, 
despite the hazards (Butcher, 1970), 

A third approach Is to view the span of development, that Is, 
time as a dimension manageable by simultaneous and independent sam-* 
pi Ing at various ages or strata (Baltes, I968). The technique fs 
appeal ing when contact with a population cannot be sustained through 
natural time, Cederblad's (I968) demonstration of I r :el lectual de- 
cline In Sudanese children was possible because she studied children 
from ages seven to fifteen years simultaneously. Disadvantages lie 
In the need to have ail questions formulated before data gathering. 
In addition, subjects born at different timeis may not have the same 
devolopn>ental baseline (Schaie and Strother, 1968), That is, they 
may have been exposed to highly dissimilar and transient experiences 
such as epidemics and social disturbances, Baltes and Nesselroade 

(1970) 3 and Hilton and Patrick (1970) have recently offered highly 
technical criticisms of this approach, 

(2) Statistical cons f derations; One of the realities of child 
behavior Is that it Is complex, arising from it)ultlple causes, and oc- 
casional ly, wl thout cause or purpose. A description of behavioral 
status, accordingly, rests on a mass of Information drawn from many 
sources. The basic Information may, in turn, be manipulable In other 
forms as measures are segmented and combined, e.g., dichotomized and 
used to create cell contingencies. Analysis of variance has proved 
to be a powerful tool for analysis of data; however, a more flexible 



technique for studying large amounts of data In numerous Independent 
categories Is multiple linear regression, Introduced by Bottenberg 
and Ward (1963) the technique has been elaborated by a series of com- 
mentaries (Cohen, 1968, 1969; Darlington, 1968) Kelly, Beggs, and 
McNeil, 1969). A statistical requirement met by the technique Is the 
need to manipulate many variables simultaneously/ A further advan- 
tage Is that non-1 Inear relationships among Independent variables may 
be explored (Jordan, I971g). A basic Justification for use of linear 
models to study developmental data has been presented by Werts and 
Linn (1970), while Cohen's (1968) coitmntary points to the wl der 
appUcabI 1 1 ty of the multilinear approach. An example of applying 
multiple regression to developmental data may be found in Wilson, 
Parmelee and Hugglns' (I963) analysis of low birth weight, and In 
Blatt and GarfunkePs (l969) analysis of Intel 1 Igence test scores 
of poor chl Idren, 

(3) Data gathering: To some extent the options for considering 
data have been considered in the immediately preceding sections on 
design and stati sties. However, those observations touched on in- 
formation as formal data, and left unconsidered the strategies for 
gathering Information and using It. 

In research on development the process of gathering information 
too often begins with searching clinical records (Burt, I968; Spttzer 
and Cohen, I968). Two problems which Immediately appear are first, 
the value of Information In records. The expression "fi le drawer"' 
research Is Invidious, and with reason. However good case records 
may be, they were generated for sped fic purposes and to answer 
specif ic questions. It Is unlikely that they can help answer all 
Inquiries. Second, an or lentat ion to cl In leal records tends to 
modify questions Into propositions which are answerable with the 
data on hand. It follows that Information which Is available may 
take priority over the intellectual substance of a question; the re- 
sult Is first-rate data for second-rate questions. 

Virtually all styles of Inquiry contain the option to gather 
data from subjects. Common to all is the need to gather the best 
data. With captive populations such as students continuous access 
to subjects fs feasible. With non-captive populations, that Is 
people who volunteer or move to another city, acquisition of data 
Is more difficult. Personal interviews and Individual testing may 
be possible, but use of mailed questionnaires and telephone calls 
may also be needed (Oroege, I97l)» Hochstlms's (1967) analysis 
suggests that the three methods are practically Interchangeable in 
terms of val idlty and utility. Less manageable Is the matter of 
public attitudes. Testing of all kinds Is viewed with suspicion In 
some quarters. Entire Segments of the population may decline to 
cooperate In periods of social unrest and strife* At a more 
sustained level a lack of Interest on the part of parents and sus- 
picions of possible Interference are encountered (Moore, Htndley, 
and Faulkner, 195^). Such attitudes can lead to withdrawal of 



coopdi-dtfon and an end to data gathering, A sampling bias Is easily 
produced since withdrawing subjecf:s are ohen quite different from 
those who continue to provide Infcrrnatlon. Equally, people who 
agreed Initially to cooperate m^y be very different from those who 
declined at the time a study population Is formed (Baltes, 1971). 

Ecological Aspects of Development 

of nallvltZ^JS'tJIi J^Htl'^**'"'^'?" ^'.'"^ development In the contexts 
Of nativism and the family can be considered traditional and tidv 
Wille key concepts are related to other concepts they tend to be not 
^rr^K''' ^^"^ iPPreclatlon'of child dSve oplJ 

ends to become more diffuse- and uncertain when the matter Is pursued 
In the larger context of society. To some extent thramb gu tj Is 
due to complexity; however. It Is also due to haziness In some of the 
s^JfT'L T'*' Illustrated In the matters of Jace. 

t:ni:'t:'Jriirulr''''' ^ "''"^ consideration while popilar 

/""^fu*!! ^ few subjects as likely to evoke a loss of objectiv- 
ity In both the man n the street and the social scientist as the 
topics race aiid ethnicity. At one end there arises a perception 

J^^LJf^ ^ P"'* ^''"P'®' «t the other a tendency 

to collapse all differences Into "culture" Is equally misleading. 
People can be markedly different In ways that a?e obvious, such as 
color, and In ways which are more clear to themselves, such as 

^S!?^ '"^^ differences, self- 

. "f perceived by others, tend to be associated with 
differences '"Performance measured against a conventional standard 

Oreger and Ml ller. I960} Jensen, I96I; RIeber and Woir^ck, I968) . 
In tU United States the most common form Is the academic performance 
of black children, a condition In which low attainment Is commonly 
x^'^T/* earliest years of such children tend not 

km! ' I c differences. Cross cultural study Indicates that 
children of wholly black ancestry, urban Bantu Infants, tend to be 
ahead rather than behind urban white children (Griffiths. 1969: 
LIddfcoats, 1969). Black Immigrants In Britain are typkally a year 
retarded Injanguage^development (Seldel, I967) and do poorly on 
standardized tests (Payne, 1 969). The social antecedents to these 

I H^ ?n%hr,rn5 '"[P''' ^' • ^'970) found that one year- 

J .J m"®' '"strict of Paddlngton lived under conditions 

of considerable family adversity. Their parents were originally 

^''^ "^^^ P^""'' The children lived In 
crowded conditions averaging 3.3 persons per room. Pless and Hood 
(1967). have shown that black West Indian Immigrants tend to experience 

^nf rllL?*'"! • V^^^ analysis showed widespread Sa 

and r ckets In the same population; Stroud ( 1 96'*) has reported a 

M?L°r ' "c ' ' 3m<'no burn cases . Materna 1 
u 2« tlfll '^'J**' P?^'* ®t 1970), although there 

s an Interest Ing lowered^ Incidence of pre-eclamptic toxemia; accord- 
ing to Barron and Vessey (1968) . 



The situation of West Indian blacks and Pakistani Irmtlgrants Is 
the same. Their social and educational nwiladaptatton In cities such 
as the Industrial city of Bradford, Yorkshire, Is clear. In many 
respects the condition of Pakistanis In Bradford is like that of 
Irish Irnmlarants In the same city one hundred years earlier, Rich- 
ardson (1968) has shown that among the Irish nineteenth century 
rates of Illiteracy, Infant mortality, tuberculosis, drunkenness, 
and crime were very high. Today, the same group shows these traits 
no longer, occupying essential ly the same social strata as the gen- 
eral population of Yorkshire towns, that Is, working class (Jackson 
and Harsden, 1966). Biology does not change, suggesting social factor 
as the probable mechanism. In the case of non-anglo Immigrants In 
Britain the social factors probably have special jsffects unlike those 
In North America. Mlttler and Ward (1971) have concluded that neg- r 
atlve social factors have an earlier and stronger effect on child 
development In Britain, a finding the writer's experience Is Inclined 
to confirm. 

In the United States It Is the case that social factors operate 
to the detriment of blacks, primarily. Robinson (196?) has reported 
that negro women account for 11.3% of live births, but I7.i»!|; of fetal 
deaths. The preponderance of lower social class membership affects 
the health of black woiren and their babies. Hendricks (196?) has 
reported that reproductive accidents decline among black women as 
social class level rises. Scottish data provided by Baird and illsley 
(1953), and Orllllen (1968) demonstrate that low social class member- 
ship Increases the Incidence of true prematures and small -for-date 
Infants. Even so, Naylor and Myrianthopoulos (1967) were led to be- 
lieve that white babies may be heavier than black babies for unknown 
reasons. 

In recent years Jensen's (1969) remarks have raised once more 
perennial questions about the basis of observed differences between 
ethnic groups. The matter seems no better comprehended than In 
previous considerations. Light and Smith (1969) have found a sooiaZ 
atlooation mode] of influences on intelligence to be useful . in 
their analysis they accepted Jenson's proport ions of IQ varlabi I i ty. 
The social allocation model , which uses differential social experi- 
ences as a hypothetical source of varlabi 1 1 ty, expla ined a substan- 
tial proportion of IQ variance. A common flaw Is the reductionist 
error of labelling all processes which are not responses elicited 
by environment as heredity. A more profitable alternative Is to 
consider them native tendencies, vectors of developmental behavior 
which may or may not be completely autonomous^ By that label the 
re I at 1 ve ly obscure processes of prena ta I g rowth may be t reated wi th 
respect. That Is, the early processes of growth Involving genetic 
materials may be acknowledged; the environmental -hereditary basis 
of those processes then emerges as a question of substance rather 
than disappearing in the swift and erroneous conclusion that genetic 
mechanisms are Immune to environmental influences. Prenatal growth 
retardation cannot be defined as genetic although It occurs in the 
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absenc« of the normal range of environmental Influences. The uterine 
environment provides hazards to development as well as constituting 
the optimal site. The placenta (Gruenwald, 1963) Is a biological 
support to life, but It Is also environmental. The effects of late- 
pregftancy growth failure (Warkany, Monroe, and Sutherland, I960; 
Olgnam, 1967) ore seen in mental retardation post-natally. Equally 
opaque are the effects of early pregnancy complications In the form 
or viruses {Honlf, Hardy and Sever, I966} Gltnlck, rucclllo and 
Sever, 1968) although the effects are clear several years after de- 
livery (W.y. Ttmse, 1969), An Increasing body of Information In the 
school years (Lytton, 1968) points to the contribution of biological 
factors to learning disorders In children. The relationship, as ex- 
p ored by McNeill and Wlegerlnk (1971) tends to be generalized, 
a though the antecedent factors to children's problems are becoming 
clearer (Rossi, I96'i) . 

glolofllcal Aspects of Development 

To some extent learning problems are predictable In the pre- 
school years. Ne 11 gan and Prudham (1969) have shown that ages for 
wa k ng and talking In sentences are useful prediction of cognitive 
ability at school entry age. At an earlier ago anoxia associated 
with delivery tends to produce lower cognitive attainment In sub- 
sequent years (Graham et al., 1962; Ernhart et al., 1963). 

Measures of blood oxygenation are not automatic Indices of trauma 
In the case of anoxia (Caldwell et al., 1957). A broader picture of 
early damage Is available through use of Apgar's (Apgar, 1953; Apgar 
and James, 1962) system for evaluating the physiological state of In- 
fants. Five physiological signs rated In the first few minutes of 
life post partum yield a score of ten for babies In optimal condition. 
Scores of six or less are usually Indicative of a cUnlcally poor 
f^fl* (Jleiss and Holderburg, 1963; Klatskin, McGarry and Steward, 
1966; Shlpe, Vandenburg and Brooke WI 11 lams, 1968) . Apgar (1958) 
has reported a mortality rate of 15^ In babies with scores Of two 
or less . 

Low blrthwelght has emerged as a significant Indicator of de- 
velopment In children. Eaves (1970) Identified depressed scores 
on the Griffiths scale of Intel I Igence at eighteen months. At four 
years, however, the effects were less clear, a finding corroborated 
by Babson and Kangas (I969), and to a lesser extent in a recent 
British study {Report,.., 1971). At seven and eight years of age 
normal Jntel 11 gence was the rule for Just over one thousand prematures 
studied by McDonald (1967); however, she found an abnormal Incidence 
vLifiV eight to ten years of age Wiener et a 1., 

J 1960; found that Intel 1 igence test performance was general ly sat Is- 
factory, although the Bender-Gestalt test revealed some differences. 
Lubchenco et al., (1963) analyzed development at age ten of a group 
of babies under 1500 gm. Two thirds were found to have neuropsychl- 
atric problems associated wi th their smal I bl rthwefght. Drilllen's 



(1969) prematures under 2,000 gm. showed tendencies to disturbed be* 
havlor and lowered academic competence. Of course, prematurity does 
not operate In . cultural vacuum. A variety of studies (OrlH- 
len, 1963} Wor . 1963; Wiener, Rider, and Oppel, I963) have related 
prematurity u development by means of social class. The effect 
Is largely to depress levels of attainment, This Is particularly 
the case among the smallest premature Infants whose postnatal course 
Is adversely affected by growing up In lower social class homes. • 

birthwelght above the optimum, which Rantakallio 
(1968J has put at 3200-'»700 gm. for del I ver les In the fortieth week 

^^^^^ to adverse effects. Babson, Henderson, and Clark 
U969) have found an above average Incidence of low Intelligence In 
chl Idren with birthwelghts above kZSO gm. Large babies were more 
like small babies than average size babies In the distribution of 
BInet IQ's at age four years. It seems likely that the relation- 
ship between birthwelght and development Is curvilinear (Jordan, 
1969); low birthwelght leads to poor cognitive attainment In a dis- 
proportionate number of children, average birthwelghts leading to 
no effects, and high bl rthwelghts depressing performance once more. 

It Is probahle that we will see an alternative to birthwelght 
as a measure of neonatal development. In theory, gestational age 
Is more accurate, but It Is not always easy to calculate. Recent 
French research suggests that It may be possible to establish gesta- 
tional age by studying reflexes and muscle tone, and Ital Ian research 
(Petrussa, 1971) suggests there are developmental indices of gestational 
age. Weight has proved useful , however, and wl 1 1 probably continue to 
be employed on pragmatic grounds. 

A broad picture of perinatal status and Its meaning for subse- 
quent growth has been provided by Jordan (I97lb). A series of 
categorically defined abnormal states were related to growth In the 
first two years of life. Multiple complications prove most likely 
to affect physical and cognitive development. 



Family Aspects of Development 

A part of the complex of growth is the matter of nurture. Life 
style Is altered by extreme income 1 Imitations; concern for the future 
and the corresponding broader notion of a rationally controlled way 
of life Is not possible when the press of circumstance Is felt Intnedl- 
ately. The result is a life style oriented to the moment, with the 
demands of the future being remote. Patterns of nutrl t ion are rad- 
ically altered by poverty, with poor food selection and unwise expend- 
iture of money as the chief causes. The effects of malnutrition are 
particularly critical among the very young, where Irreversible damage 
may ^ be produced. Winick and Rosso ( 1969) have reported significant 
brain, welglit reduction and protein supply in Chilean children succumbing 
to mainour I shment. Rosenbaum et al . , (1969) have reported that pro- 
teinuria among pregnant women produced lowered Intelligence at age 
four years In fifty-three children. At a less critical level poor 
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eating patterns such as missing breakfast have an obvious effect on 
the responsiveness of chl Idrenj thel r powers of concentration are 
reduced and they are less capable of sustained Interest. 

Another of poverty's effects on children Is the simple matter of 
Inadequate clothing. Wet, cold feet, together with a degree of mai- 
nour I shment can lead to poor school work among even the brighest 
children. North (1970) h&s reported that eighty percent of the health 
problems discovered In Headstart chl Idren were not previously known or 
treated. 

Within the last year there has arisen a degree of attention 
to a problem which Illustrates the Interaction of social and bio- 
logical problems. Metal poisoning Is on the rise (Hicks, 1970; Lyons, 
I97OJ Chlsolm, 1970; Becker, 1970). Plurfjbtsm, lead poisoning, Is 
particularly attracting attention since It Is a danger to many chil- 
dren. Chlsolm (1970) has estimated that ten to twenty-five percent 
of chl Idren who live In older, deteriorated housing are susceptible, 
with two to five percent probably showing .manl festat Ions compat- 
ible with Intoxication^ (p. 598). The research program whl ch Is the 
topic of this proposal has discovered several cases of apparently 
toxic levels of plumbism In the 1966 birth cohort at age three. 

Still another byproduct of poverty Is Its effects on the struc- 
ture of the family. Poor black and Puerto RIcan fami lies have been 
characterized as matriarchies. Their InstabI 1 Ity and poor nurtur- 
ance compound the effects of other problems, Bandler (Pavenstedt, 
1967) has drawn a picture of families In which children's needs are 
less Important than parents' needs, and In which parents' roles 
have not become stabi 1 tzed. Maternal health Is often not good In 
poor families. Children suffer In several ways. First, they are 
born to mothers who tend to conceive earl ler, a finding documented 
In England (Fl tzherbert , 1967), Scotland (Baird and lllsley, 1953), 
and In the United States by the writer. As a group they have a higher 
incidence of pregnancy compl i cat Ions and premature births (Falrweather 
and lllsley, I960) . As Issue of lo'wer class mothers, their biological 
adversity is compounded by social adversity (Wortis et al., I963; 
DrllHen, 1970; Jordan , 1972) . 

Lower class mothers tend to act in consistent ways, with 
results that are not always beneficial . Hess and Shipman (1965) 
have listed the ways In which four /ear old chl Idren of lower class 
mothers are affected by maternal life style. They state that such 
children tend to respond to status rather than to logical strategies 
when coping with problems; they are compl lant and non-reflective, 
and see matters In a greatly fore-shortened time perspective. Sum- 
marizing five major longitudinal studies Rees and Palmer (1971) 
emphasize the role of parents' occupat ional and educ<itional level 
In the attainment of children on standardized tests of Intellectual 
development. 



The .age at which the range of hypothetical Influences Impinge 
on child growth In the first four years Is the subject of a series 
Of reports by the writer, (Jordan, J97le, Jordan and Spaner, 1971) 
and Is extended In the substance of this document, which studies 
growth at ages three to six. Being very young does not preclude 
Infants from resoondlng to opportunities. Moffltt's (1971) babies 
were quite capable of subtle discrimination of speech sounds at age 
six months. Work on Infants conducted by Hansen (1971) In Norway 
shows that qualitative deprivation In the form of Institutional rear- 
ng continues to Pi-esent a picture of delayed development. The find- 
ings are consistent with those presented three decades ago In the Iowa 
studies on differential effects of Institutional living. In such 
cases the absence of warm, sustained relationships and stimulation 
retard human development. On the other hand, the presence of stimu- 
lation Is not always beneficial; It depends on the nature of the 
JilTil " ^J** °" style. Klaus and Gray (1968) have shown that 
there Is no shortage of stimulation In poor homes-, the difficulty Is 
that It Is on the order of noise rather than signal, I.e., It Is not 
constructive stimulation. Finally, poverty's heritage of disorgani- 
zation leads to patterns of neglect. It Is clear from a large amount 
of research (Aserl nd, I963; BIng, I963{ Marge. 1967; Honzek, 1967) 
that a home which Is child-centered and stimulating plays a vital 
role In helping young children reach their potentials for cognitive 
attainment and language ski ns. The earl ler chl Idren are exposed 
to benign stimulation and develop a sophisticated life-style, the 
nllu °^ cognitive growth (McFIe and Thompson, 

Social class differences In levels of child development are well 
known. The term Itself Is not without ambiguities, but It tends to 
cons stency. Most techniques for measuring SES level incorporate the 
levc. of education and the occupation of the breadwinner. In some 
contexts, particularly those where social class Is unusually signif- 
icant, an old name and family connections may lead to under-assessment 
of Hfe-style. The reverse can occur, and there are families known 
to social agencies as mul tiproblem families. For such groups, for 
example the North Point families described by Ravens tedt ( 1 967) 
soclal^moblllty often means a downward drift, to the detriment of 
the ch dren. It seems to be the case that the social class level 
of families Influences young children largely In the negative, 
(Jordan, I971e) producing Inhibit ions in attainment. Such overt 
influences are not always present In the first year of 1 Ife (Jordan 
and Spaner, 1970), but they seem to be clearly estabi Ished by the end 
of the preschool years. To some extent social class influences oper- 
ate more powerful ly than ethnic group. Stodolsky and Lesser' s (1967) 
I^!!^iS. f M^f differences In social class level persist within 
^d?^^^^^? ^r'*" croups, Chmese, Negro, etc. Freeberg and Payne 
(1967) believe that social class differences tend to express them- 
selves through parental language stimulation. In addition to parental 
language behavior social class differences are exhibited In styles 
of control exerted over children. Authoritarian patterns of. inter- 
action with children tend to be inhibiting. Jordan's (I970) research 



and that of Ernhart and Loevlnger (1S69) shows that authoritarianism 
is quite related to social class} as social class »evel rises authort- 
taiMantsm decl Ines, providing a less Inhibiting ati.iosphcre for chll- 
drensV explorations of the world. 

From the preceding discussion tt can be seen that study of 
child devaiopment In the preschool years suggests that answers (Day. 
be available to questions about the course of growth. When children 
are afflicted with learning problems the value of tracing patterns 
of growth Is Increased. A full picture of the antecedents to dis- 
ability status provides a basis for understanding strengths and 
weaknesses which children show,. Equally significant Is the oppor- 
tunity to relate Intervention strateglf>s to differential patterns 
of .gri)wth. Jordan and Spaner (1970) have shown that development 
at age o.ie year Is not particularly Influenced by ecological data. 
At two years Spaner (1970) has shown that environmental variables 
have a modest role In cognitive attainment. At age three Palmer (1970) 
has shown that social class Is not as great an Influence on develop- 
ment as Is commonly, be 1 1 eved. Yet, It Is well known that Headstart 
youngsters, e.g. kindergarten age children, differ In cognitive attain- 
ment, physical state, and academic readiness (North, 1970). Only data 
covering the full spectrum of preschool growth offers an opportunity 
to grasp how (e.g.) environmental Influences exert their control on 
developing children. Implicit In this observation Is the Idea that 
the process of differentiation among preschoolers leads to various 
patterns of aptitude. It does so by eliciting different cognitive 
styles from cultural contexts (Stodolsky and Lesser, 1967) and also 
by elaborating biological propensities. In the latter Instance sen- 
sory problems leading to special class placement may be Increased, 
and minor problems of central dysfunction (Haring, 1969) may be 
elaborated. 

In the case of emerging patterns of strength and weakness for 
learning the matter of time appl les. Some chl Idren wl 1 1 appear to 
fall behind or move ahead In development earl ler and later than others. 
Study of the. full span of early development can Identify the patterns 
of attainment for various groups of children. To some extent the 
St. Louts Baby Study Inquiries are doing this. The writer 
(Jordan, 1971) has developed a picture of growth in several groups 
of children from birth to age six years (l9f2-3). The realtlve points 
of difference In patterns ot growtn snow tne way in wnich forms ot 
physical and cognitive growth advance and decl Ine over t Ime. Presum- 
ably a picture of development in several special populations through 
the full span from birth to school age would Indicate the point In 
time at which Inflections in growth curves would emerge. Interven- 
tion strategies could then be timed rationally; that Is, treatments 
could be Initiated at several different points In time as diff- 
erent groups of chi Idren, biological states, social groups, etc., 
begin to exhibit the devi at Ions towards which special education pro- 
grams are directed. 



The substance of this report Is a contribution to that end. In 
thts document evidence Is presented on the compardttve Influence of 
btological risk and the soctai circumstances of 1 Ife at ages three 
to six» the Influence of these elements on six aspects of development 
are presented and discussed. In addition^ a set of observations based 
on a statistical description of preschool children, their homes, and 
social circumstances, A third and final Item Is an appraisal of the 
nature and extent of d I sabi 1 1 ty states i together with an analysts of 
correlated and antecedent factors. 



PART TWO 

PROCEDURES 



Introduction 



The procedures of the Investigation arise from the larger con- 
text of longitudinal study and the data of this report are continuous 
with preceding studies. Over a decade ago the writer began studies 
of the role of early biological and social data on the learning styles 
and capacities of elementary schocl chl Idren* More recent ly, a study 
cohort of 1008 newborns was establ Ished In I966 after several years 
of prior analyses of Issues and procedures. They have been described 
elsewhere (Jordan, 1963; 196^, 196?, 197l)i and are discussed In Pert 
Two, Early Development. The 1 §66 cohort was constituted as a non- 
random sample of births/ In order to make sure that a substantial 
amount of biological riak cases could be assembled (see Table 1) . 



Insert Table I about here 



Study of the Issues of this report, but at an earl ler age, have been 
reported elsewhere (Jordan, 1971b). 



Procedures 

For each of eight ages, 36 78 months a^^ a cri- 

terion seri0# of fr^easures wis establ Ished, ^^/^^ by domains of child 
development, and aeoandj by means of specif Ic and appropriate measures 
within domains. Training procedures were establ Ished to bring case- 
workers to a criterion level of competence and consistency within 
formalized procedures. Practice testing drew on children In private 
preschool agencies who represented the range of social characteristics 
In the cohort. Simultaneously, a process of searching addresses be- 
gan, and all addresses In the study population were subjected to 
validation. This aspect of study Is Important; the I966 cohort Is 
a non-capt I ve population, and negotiations with subjects V families 
are complex and repetitive. For example, about fifty percent of the 
black families studied In the summer of 1971 changed their addresses. 
The waves of urban migration are generally not this Intense, but the 
summer 1971 experience Illustrates how difficult and taxing the pro- 
cedural aspect of longitudinal study can be; In virtually all In- 
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stances the summer t971 black migrants moved a short distance. The 
dynamics of research among lower class black and vyhlte famt 1 les begin 
with acceptance of the fact that migration Is frequent, and Is often 
undertaken to suppress knowledge of fami 1 les ' whereabouts/ 

After pract Ice-testing and prel Imlnary tracing were cofflpUted 
caseworkers began the process of final tracing and making jigfiOLlntftjents 
In addltloni selection of examiners for out -of *town cases began. 
In some cases children were tested by examiners who^had seen them 
(n their homes on several previous occasions, In other Instances 
examiners met families for the first time, due to changes of case- 
workers. Vfe have developed a pool of experienced examiners In 
urban centers, largely In the United States, but overseas In a few 
cases, In the course of a dozen test I ng periods. Tests were admin- 
istered In homes, wl th test administration monitored by supervisors 
and by means of weekly staff conferences. Test results were hx>n- 
Itored for completeness of detail, and prepared for data proceastng* 
At the time of writing the research program has accumulated two 
hundred and fifty Items of Information on the 1966 cohort} Jhe^ In* 
formation Is available on magnetic tape and Is stored In a 370/165 com 
puter, together with standard statistical analytic packages. 



Subjects 

The children examined In this report are the traced, coopera- 
tive portion of the 1966 cohort at el ther one of two half year anni- 
versaries of bj rth. The 1966 cohort of 1008 Infants was not random, 
but contrived, In order to guarantee selected perinatal risk cases. 
Accordlfigly, the 1966 cohort of 1008 was fifty percent biological 
risk, and fifty pe rcent non-rl sk, I , e, the next QeHatim case I n the 
same hospital* and meeting the criterion series given In Table I. 
The criterion series Is noteworthy because It Is categorical; that 
Is, risk status Is not completely defined by degree of Insult. Cur- 
rent factors which are either In the cht Id or In the mother were 
employed. Some were very clearly related to Insult, e.g. low Apgar 
(Apgar, 1953; Apgar and James, 1962; Apgar et al 1958) or low 
birthwelght (OrMllen, I963, 196^, I968, 1969i 1970; McDonald, 196?). 
Others were contextual, I.e. being born to a very young woman, or 
to a woman at the end of the chlldbearlng period. Stil 1 other fac- 
tors were predisposing, as In the case of Issue born to women with 
a history of pre-eclamptic toxemia. 

Use of a categorical predlctbr series is a rational choice 
over degree of Insult as an index of riafe; there are two reasons. 
One is thejneed to test hypotheses v4i I ch Incorporate both mild and 
severe risk since consequences of severe risk are relatively well 
grasped. The second arises from the decade-long purposes of the 
Investigation, which transcend the confines of a given stage of pre- 
school development, lookinq to relate early development wUh and 
without blbsocl a I riafe to school status* In this connection it is 



*Flve hospitals used In 1966 to obtain a range of social cla$s and 
race . ■ ■. '.' ■ 



Itk«1y that the optimal vafui of Wak data for educational purposes 
Win arise from development of a set of educational Hek factors* 
They should be discrete rather than continuous varlableSi which 
ca n be re t a ted a t some f u t u re da t e t o t nd I ce s of schoo I read I ness 
;ind, hopefully, school achievement. In that context early develop- 
fneotat data need to be mahtpulated as relatively discrete Items of 
tnforiiigtlon In ord er to be of use In pla nning Instruction. 

The number of subjects In prospective study Is a topic whose 
complexity Is genert^My underestimated. The 1 cohort contained 
1008 subjects, and the subjects of this study are the available sub- 
jects at eight study periods. The general stereotype Is that the 
number of subjects In a prospective study declines In proportion to 
the passage of time. In the case of the I966 cohort the picture Is 
not that simple. The explanations are as follows. Prospective 
longitudinal study, by definition, covers a span of time. Within 
the period there may be rises and falls In availability of probands. 
One. source of reduction Is the death of children. There have been 
about a dozen deaths In the I966 cohort, most due to accidents, and 
occuring In lower class children, black for the most part. Another 
source of variability In study populations followed for a period of 
years Is publ Ic opinion. Prospective longitudinal research Is 
affected by the socio-political state of affair:?. Dr* Martin Luther 
King's death drastically reduced cooperation Ih bUck families* 
Since that time there has been a restoration of emotional tone and, 
further, there has been a rise In popular Interest In child study. 
An additional element Is that there Is a critical number of study 
contacts between caseworkers* and faml I les which, once reached, facil- 
itates subsequent contacts. A rise In the competence of research 
staff at tracing elusive but rarely uncooperative faml 1 les occurs . 
This Is a rtatter of skill at Interviewing neighbors, developing 
cooperative relationships with community agencies, and establishing 
a sense of trust In a network of third-parties, relatives for the 
most part, Another point Is the variation In patterns of mobility. 
D I stance I n the form of moves over long d I stances has not genera \ ly 
been a source of attrl tlon/ There are currently about seventy f am* 
II les 1 Iving In various parts of the country. The few abroad no 
longer provide data. Some faml lies have remained at a distance, and 
have been tested In their own homes by local examiners, typical ly 
graduate students. Others have returned to the community on visits 
and have been tested In the metropol I tan area. General ly, long- 
distance moves have been made by middle-class employees of large 
corporations. These people tend to volunteer new addresses and to 
keep 1 n close touch . 

The resul t of al 1 these influences has been to refute the stereo- 
. type of prospective long I tud tnal study as a process of cohort attrl - 
tlon, with consequent sampling distorttons* Table 2 shows that the 
number of cases examined has been quite substantial, even at the 
last study period. Actual ly* there has been a rise In the number 
of four-year ql ds tested , w^en cqmpared wl th the three-year olds/ 
The four and five year olds^elghty to eighty thr^e percent of the 
birth cohort- Is actual ly si Ightly higher when expressed as a proportion 
of 1 Ive , cooperative cases. However, the numbers I ri Table 2 use the 
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birth cohort (N « 1008) ilnce that figure Is more fundamental. A 
minor reason Is that any other smaller, more recent figure, e.g. the 
number of cases at six months, would be Invalid. There Is the occa- 
sional experience that a child Is found after several years who has 
not been seen since blrthj such children werf traced at ages $k and 66 
months (For an extended review of the procedural aspects of longitudinal 
study see Jordan, 1971f). 

Tu nP® procedural aspects of tracing and testing are considerable. 
The 78 month data In this report constituted the 13th contact with 
the population, and there have been nearly sixty five hundrdd data- 
taking sessions with Individual chl Idren (N«6'i62) . 

At thIrty-sIx months, the first data-taking period of this report, 
a reorganization of the cohort by experimental factor grouping* was 
undertaken In order to Increase the proportion of workers appl led to 
the target population for tracing and testing. Cases were reviewed 
by factor groupings, Controls and>t8^c cases, and assigned according 
to the size of the predictor status groups to winter or summer testing 
populations. Table 3 shows the assignment of the large groups. Con- 
trols and Factor III cases, to both testing groups on the basis of a 
random assignment. Factor II cases were few, and they were assigned 
entirely to the winter testing group. Factor IV cases were assigned 
entirely to the summer group. 
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It Is now appropriate to consider the rtefe factor groups In 
Table 1 which are. In fact, the Independent variable of this Inves- 
tigation*. The first experimental category, Factor I, rte*:, covers 
the gestational states of Hek. Some of them are manifestly bio- 
logical aberrations while others reflect predisposition to reproduc- 
tive Inefficiency. The second category I s compl Icat Ions of del I very, 
Factor II. In this group are disorders Of presentation and expulsion 
of the fetus. Factor III describes adverse perinatal states In the 
Infant. Factor IV Is the presence of multiple Hek, \.e. aggregates 
of Factor I, II, or III. In the 1966 bl rth cohort at six months -nost 
Factor IV cases were combinations of Factors I and III combinations 
of prenatal compl Icatlons with attendant complications In the child; 
Almost as many were Instances of delivery and child complications. 

*lt Is helpful to point out that a series of studies using a different, 
larger predictor model has been conducted parallel to the studies re- 
ported here and In Jordan (1971c), and Jordan and Spaner {li?**). 
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Th^contro) cases were the eggregate of next cooperating cases, 
QeHatimt In the hospitals where experimental cases were delivered. 
Knowledge of the risk status of probands Is not Included In the In- 
formation given to caseworkers since It might well provide a source 
of examiner bias when testing. Ah additional safeguard against dis- 
torted test results was the matching of examiner and child by race 
(Settler, 1970). 



Tests 

The dofi|^aIns of development used from thirty-six to seventy- 
ght months'of age with cohorts tg to T13 are summarized In Table k. 

Physical Domain ; Height In inches, weight In pounds, and head 
circumference In centimetres were obtained by direct measurement 
of the children under standardized procedures. Measurement was 
recorded to the nearest quarter of an Inch or pound, and to the 
half centimetre. 

Psychom otor Domain; Two subtests of the iVeso^iooi /Ittatmient - 
/?eo<?rc? (Ooll, 1966) (PAR) were employed. They were the PAR 
Amhulationy tontpuZatioM sections which when surwned yield a 
third, Phyaioal score. The Emhart (Graham et al., I96O) Copw 
Foms Test was employed in order to assess psychomotor prof iciency. 
The test consists of eighteen pictures composed of line drawings 
ranging In complexity from straight lines to geometric figures. 
Hand and eye preference were assessed by simple tasks to establish 
degree of lateral dominance*. 

Cogn 1 1 1 ve- LIngu I s 1 1 c Doma in ; Measures employed were the PAR Comtuni' 
(Xitton subtest and the Peabody Picture Vocabulary Test, Form A & B 
(Dunn, 1965) . The Boehm Test of Basic Concepts (Boehm, I969) 
and Caldwell's (1970) Preschool Inoentoru we'-e administered. 
The latter consists of four subtests, (I) Pevsomt-SooioL 
Responsiveness^ iZ) Assooiative Vocabulary^ (3) Concept Acti" 
vation-NmeHoat J and ik) Concept Aotivation-Sensory. Tw sub- 
tests of the Illinois Test of Psychol I ngutstlc Abl I i ties (Ki rk 
and McCarthy, I969) Auditory Association^ and Digit Span^ were 
employed. The \tPm Vocabulary subtest and Wepman's (I958) 
Auditory Discrimination Test were also employed. 

Qlsablllty Domain; A Disability Screening Instrument was 
devised to Identify problems. Test scores were used as objective 
bases for recording Information, together wi th occasional In- 
stances of abnormal Ity observed during Interviews. 

Achievement Domain: The reading subtest of the Wide Range 
Achievement Test Uastak, Bijou, 6 Jastak, 1965) was employed. 

Adjustment Domain: The Spaner 6 Jordan (1971) ChiU Behavior 
Inventory yia% u%td. 



Three procedural points may be noted about tcstinq The Prp<:rh««i a** i 
ment Record Is baslcal ly a VIneland-l Ike su.^ ^J^'^^^^ 
present Investigation every effort was made to turn Inquiry U J" | 'to 
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performartce Items. For example, Inquiry Into hopping was pursued by 
having the children hop. This procedure was applied to several Items. 
Another point arises from the Ernhart Copy Forms. Scoring this test 
Is a delicate task, and raises serious problems of rel labtl ity; scoring 
was performed by one person*. All tests were administered close to the 
relevant anniversary of birth, but not necessarily on the exact day. 
At ages three to seven birthdays can be quite exciting, and visits by 
examiners may be both unwise and unwelcome. The average delay In test- 
ing was only two or three days, while testing preceded the anniversary 
slightly In a number of cases. Three, out of town testers were recruited 
from universities and local school systems. 8y child age six years this 
had become a stable^ nation-wide group of examiners. 
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- The criterion measures Just described are suiwnarlzed In Table ^i, 
by study group and by domain. This table also lists the number of 
cases tested at each study period. One measure which remains to be 
described Is the social class score. The occupation, level of educa- 
tion, and Income source of the head of the household was scored In 
the manner developed by McGulre and White (1955). In this system a 
theoretical range of scores exists from l^* - Bk. The scores are so 
arranged that a low McGulre and White score means W^ft SES level. 
This fact should be kept In mind because a number of correlation 
coefficients In Tables 59, 61, 66, 68, 70, 72 and 7^ show negative 
associations . The negative signs reflect the McGulre and White scoring 
system, not the relationship between the constructs under considera- 
tion . The^ mean McGui re and Wh I te scores and standard devlat I ons are 
presented in Table 7i review of those data over the postnatal period 
of development Is presented In Part Four, RESULTS. For the purpose 
of^revlewlng procedures it Is helpful to consider the mean SES scores 
^"'' f"^'': significance. The grand mean for all subjects at all perl- 

il^^^l'^^' ^ child with a mean social class score of 55 Is lower 
middle class blue collar In social level. Such a ch i Id and family 
are described later. 



Hypotheses 

The hypotheses of the study are essential ly nul 1 propositions 
that four categories of early developmental risk and social class 
are significant Inf 1 uences on ch 1 Id growth as measured In three 
doma ns^at four ages. The hypothesis of significant Influence Is 
examined n a context of chi Idren with and without perinatal risk 
status using the thirty-two measures of attainment given In Table 4. 

. The statistical model employed was multiple linear regression 
(Bottenberg and Ward, 1963; Kel ly et al ., 1969$ Cohen, I 969) . A 
regression equation is developed in order to predict a criterion. 
A critical element Is deleted or col lapsed and the resultlno equa- 
tion^ Is designated as an alternate or restricted model. The full 
model is compared with the alternate model, and • F-value is com- 
*l wish to express my thanks to Mrs. El len Brasunas, Sen lor Research 
Assistant, who scored all Copy Form responses under the direction of 
Dr. Claire Ernhart. 



puted for the loss of predictive efficiency traceable to the altered 
vector. The basic model may be i I lustrated as: 



^1-60 ■ *o" * ^i^i * ^2^2 ' ' • ^n^* ^ 
where ^i-n * criteria of continuous or discrete data 

u " a unit vector which when multiplied by the weight a^ 
yields the regression constant 

^1^2 e„ ■ partial regression weights arrived at by 
multlpre linear regression techniques and calculated ' 
to minimize the error sums of squares of prediction (Ee^) 

Xjx<^ ... ■ variables In continuous or discrete form 

e « error In predicting a criterion 

The basic regression models are presented In tables In the next section 
The variations seen represent variations of two kinds. First, Is the 
use of two vectors representing experimental status Factor I, prenatal 
ocmpHaaHms^ and Factor III, neomtal oofipUoationet at cohort ages (e.g.) 
36 months and '♦S months. These two experimental factors were replaced 
at W months and 5^ months by the experimental risk categories Factor 
II, detivery ccntpUoationet Factor III, neonatal Hekt and Factor IV, 
mltipU oorrpUoaticns . The second form of change was the Introduction 

Is liSnn^^fn.'*?''"*?""? ^'•'•y months to >8 months, ft 

is Important to note that the hypothetical effects are discussed within 
reg res s Ion mode 1 s wh 1 ch con ta 1 n a max 1 mum of e 1 gh t p red I c 1 1 ve vccto rs . 
The critical vectors are the four perinatal risk vectors, the control 
status vector, and the social class vector. In the case of the experl- 
inental vectors all subjects are classified as members of one status 
group and non -members of all other status groups. Comparisons consist 
of deleting critical vectors, e.g. social class or test delay In order 
to test effects, and of collapsing membership vectors, in the case of 
risk status. All models are linear, since methodological studies by 
the investigator have shown that nonl inear regress ion models add little 
to prediction of early developmental criteria (Jordan, I97lg). Atten- 
tion Is also called to the fact that the statistical significance of 
regression models Is provided against a theoretical value of zero in 
all cases. The regression models employed as basic or full models are 
l isted In al l Tables as model one. In vi rtual ly al I Instances statis- 
tical significance from zero Is clearly established, despite the limi- 
tations Imposed on the Information in the regression models by the use 
of mutually exclusive membership status categories. 



PART THREE 
RESULTS 



Introduction 



The data presented and discussed In this report are numerous 
and extensive, emerging from several domains of chl Id growth at sev- 
eral stages of development. The principle of organization which 
underlies the material to be presented Is developmental ; materials 
from the several stages of chl Id attainment will be presented con- 
secut vely. The same arrangement applies to the Inferential Analysis 
and Discussion sections of this report. 



ERIC 



Descriptive Findings 

Sampling 

. A practical and theoretical question In longitudinal studies Is 
the extent to will ch sampl I ng error creeps In with the passage of time 
(Baltes, 1971). In the present Investigation data were taken on six 
occasions at Intervals of six months. The total span of development 
reported began at age 36 months and lasted to age 78 months.. The 
child study periods are, however, labelled In the larger context of 
data taking which began at birth and continues at criterion age 60 
months at the time of writing. The data-taking periods of the Inves- 
tigation reported here are labelled (Tg) .... (Tu), and cover the 
period of contractual funding. At each of the cr I teri on ages the 
possibility of distortions arises due to subjects dropping out, being 
untraceable at any or all ages, or being untestable due to family end 
health crises. 

The materials In Tables 5, 6, and 7 are presented In order to 
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discuss the validity of the filial cohorts T/.. . . T/ v The 
materials In the tables describe the pattern^Sf welghtr^ilght, and 
McGuIre and Wilte social scores from birth to the end of the period 
covered by this report, ages thIrty-sIx to seventy eight months. They 
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may b« used «$ « basis for checking the posslbltlty of subcohorts at 
criterion ages (T^) being very different from the original birth 
cohort. Of the two physical measures grouped by predictor groups 
weight Is the more significant for development. The third element, 
soclel class score Is also an Important predictor} shifts In SES 
composition of the study subjects - pr<32>a«£fe - over a period of five 
and a half years and eleven study periods would be a serious source 
of sampling error, though not an unexpected one. 



Weight 

, Weights of the thirteen study_ groups (Ti .. . TJS) are shown In Table 
5. It can toe seen that all groups of subjects, cbfitrols an'H'Tour 
experimental groups, started life with excellent mean bl rth weights. 
The means given for Factor IH and IV groups are lower due to the 
presence of Infants with and without additional problems who weighed 
less than five and a half pounds. The ranges for Factor III and IV 
groups are wide, and at the bottom end extend down to Include Infants 
with birth weights of approximately two pounds; this Is a clearly high 
r I sk group, as recent British research {P&poH . . . , I97I ) has once 
more Indicated. Comparison of subjects at 36, k2, ... 78 months 
Indicates that for each study group the pattern of original weight at 
birth and weight Increments ad Jioa has been mutually consistent, and 
consistent with the Tf,) bl rth cohort In these characteristics. In 
examining the tables touching on weight Increment for the control 
cases at birth and In the study periods of this report It should 
be kept In mind that some experimental groups are unreported as a 
consequence of the 36 month (Te) decision to spl 1 t the study popula- 
tion for purposes of tracing. The pattern of height Increments shows 
essentially the same pattern as weight, leading to the conclusion 
that the physical characteristics of the filial cohorts (Tg ... T13) 
are essential ly comparable to each other, and to the original birth 
cohort (T|) from which they are drawn. 

It Is worth polnhting out that the preceding statement Is not 
entirely self-evident. At first consideration It Is apparent that 
any filial cohort (T^) far removed In time from birth (T,) probably 
consists of those probands who were reported at an earlier study 
period. In fact, this is only partly true; the pattern In sanpling 
from the birth cohort (T^) has Included previously reported cases 
but It has also Included cases not reported at the prior dates. In 
some cases this represents a temporary lapse; however, the act of 
splitting the study group was highly benef I cl al , and led to tracing 
some probands not examined for several study periods. As an example, 
one child traced and studied at fifty-four months (Tg) had not been 
seen since birth. He was unavailable for study for seven study per- 
iods. This extreme case Is given to Illustrate the fact that changes 
due to Increases as well as decreases In the nurVber of accessible 



pfobands n«ed to be considered In longitudinal study over extended 
periods of tjnie. 

McOuIre and White (1955) social class scores at birth given In 
Table 7 show differential values for the Independent variable groups. 
The control n>ean of 55.53 1$ Illustrated by a white family living In 
a five room apartment. There are three children, and the father has 
a tenth grade education and works as a carpenter. The controls are, 
typically scattered around a lower middle class mean level. The 
birth Factor III and IV group means were very similar to the controls, 
The Factor II group has a lower social class level, represented by a 
niphep McGuIre and White social class score. The Factor I group birth 
SES evel is still lower, and Is about two-thirds of a standard de- 
v atlon below the controls. This Is not surprising since prenatal com- 
plications are commonly associated with lower social class membership 
(Ba rd and lllsley, 1953l Butler and Bonham, 1963j FItzherbert, 1963; 
Drill en, 1968; Hood et al, 1970). Fluctuations In SES level for the 
5^?""^* ^6 -Ti3 given In Table 7 may be compared with the birth 
cohort (T,). It can be seen that the mean SES scores, ranges, and 
standard deviations of all five predictor groups are very similar. 
The degree of fluctuation which Is at all significant Is that en- 
countered In the small Factor II group. The range of scores presented 
In Table 7 for the filial cohorts Is not large. The maximum ranga Is 
encountered at T3 and T5 study periods, with the Tc group of only four 
cases being the more deviant. The finding Is Interesting but not press 
Ing because the T5 group Is not the subject of analysis In this report. 

In general. It can be said that the chl Idren studied at several 
Intervals between birth (T,) and age seventy eight months (TiO reveal 
consistency In physical and social traits represent Ing predictor 
variables. An Initial discrepancy between factor groups at birth In 
social class level may be observed, but It Is merely what can be ex- 
pected In view of the documented association between perinatal risk 
and social circumstances. 



ThI rty-six Months 

The Tg cohort is that portion of the 1966 birth cohort examined 
three years after birth. It Is del Imlted by the select Ion of part I ci 
lar subgroups described previously and by the nutrfcer of the target 
population actual ly traced and examined, which was three hundred and 
eighty. 



Birth Weigh t 

The 1966 cohort Included Infants of low, average, and high birth 
weight. At birth control Infants (T^) had a mean weight of 7.32 lb. 
The Tg mean birth weight was 7.28 lb., a difference of .OV lb. T, 
Factor I Infants and Tg Factor I infants had similar bl rthwetghts, 
7.08 lb., and 7.2k lb. respectively. Tj and Tg Factor III infants 



also had stmi lar bl rthwelghts » 6.7? lb. and 6.93 lb. Tha data arr^ 
summarlzad in Tables 5> 8| and 3. 
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Hrth Length 

The average control baby tn the 1966 cohort was 19.82 In. long. 
The Tg controls averaged 19*88 In, Te Factor Vs were 19.52 In^ long, 
which Is very close to the Ti cohort's average length of I9.if9 In. 
The Factor HI cases In each cc^ort were similar also; the Tj mean 
length for controls wes 19.39 in. , and that for Te Factor HI Infants 
was 19»63 In. Table 6 suwrrarlzes the data on length for the cohorts 
J I - T5 while Table 8 summarizes the T^ data. 



Soda 1 Class Scores 

The. Information In Table 8 Includes McGuIre and White (1955) 
social class scores. The theoretical range of values Is from four- 
teen, representing the highest social class level, to elghty-four> 
representing the lowest social class levels, Scores fall as social 
level rises. For the Ti - Te groups It can be seen In Table 7 that 
there have been differences In social class level. Control cases 
have been highest In SES level from the beginning (Ti), and have 
been essentially consistent to age three (T5) . The Factor I group 
of Infants, those with an associated history of gestational dis- 
orders, were lowest in social class level at bl rth (tJ and remained 
close to that point In all study groups to age three years (Te). 
Their mean level, was approximately two-thirds of a standard devia- 
tion below the level of the controls, emerged from the connection 
between prenatal health In pregnant women and lower social class 
membership. The Factor III group, consisting of a heterogeneous 
group of neonatal problems, was closer to the controls In SES level 
at birth (T^) and remained so thi rty-s Ix months later (Te) . The Ti 
and Te means 51.56 and 51.85, are virtually Identical numerically, 
and are Identical, functional ly speaking. In summary, the thirty- 
six month cohort, Te, is identical to the larger birth cohort, Ti. 
Variation within the filial cohorts Ti - Te was minor, arid they main- 
tained statistical consistency within major parameters of development. 



Criteria 

The significant characteristics of cohort Te are the measures 
of attainment at age three years given In Table 9» At thlrty-slx 
months the average height for three hundred and eighty babies was 
thlrty-slx Inches. Their average weight was thi rty-three and a half 
pounds. More Interesting ore the measures of functional attainment. 



The graftd mean score on the Pee body Picture Vocabulary Test (PPVT) 
was 2S.60« At age thirty six months this yielded a niental age of 
thirty-four months ind an IQ of 95. 

Factor HI and Control mean scores and standard deviations on 
the PPVT were quite slMllar) however, the Factor I mean PPVT value 
were reduced by about one-tbird of a (Control) standard deviation. 
The control mean was 2i,0k, and the mean of the Factor I cases was 
22.81, which yields an l^of 90. However, the Factor 1 group also 
had the lowest SES level {\,t. higheet HcGulrrt and Whlt^ score)} 
TabJe 35 shows that there Is a highly significant relationship be- 
tweer SES and PPVT scores, and that may explain the lower I Q scores. 
Mean values on the PAR I^yeioat domain, which Is the surtmed score 
for ManipuUHcn a(\6 ^m&wZaiion subtests, were quite similar for con- 
trol and both Factor groups of three year olds. Mean Ajnbutation and 
Manipulation scores were similar for all three groups. A third PAR 
siib testy Conrmnioaticn, produced similar mean scores for all three 
groups. 



Forty-two Months 

At forty-two months the total number of cases examined was three 
hundred and fifty-nine. Study of the T7 cohort shows that the group 
of three hundred and f I fty-nlne chl Idren was representative of the 
larger birth cohort. 



Birth Weight 

The 1966 cohort Incl uded Infants of high, average, and low bl rth 
weight. In birth cohort control Infants (Tj) had a mean weight of 
7.25 ib. and the control group had a mean bl rth weight of 7;30 lb. 
The difference of .05 lb. Is trivial . T, and T7 Factorll mean bl rth 
weights shown In Tables 5 and 10 are 7.0S lb., and 7.16 lb., which Is 
also a very si Ight difference. Ti and T7 Factor HI mean birth weights, 
6.75 lb., and 6.65 lb. are very s Iml lar. Final ly, T^ and T7 Factor IV 
mean birth weights are also very close, 6.37 lb., and 6.5'« lb. Vtelght 
Is, of course, a significant predictor of development, and the valid- 
ity of the T7 filial cohort In this regard Is reassuring. 
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Birth Length 

Equally valid are the T7 cohort lengths for all groups of pro- 
bands. Tables 6, 10, and 10a show the essential comparability of the 
Ti lengths at birth and the birth lengths of the present cohort T7, 
and the dependent cohorts T2 - Tg. 



$o6tal Class 



McGulrc and White (1955) social class scores developed at birth 
are given In Table 7 for the birth cohort Ti and the dependent co- 
horts, The T7 controls were very similar to the Ti group in means 
and standard deviations* The variation of SES level over the first 
seven ftudy periods wet not great. The Factor H (delivery comp it- 
cat Ions) group has demonstrated a slight drop In McGuIre and White 
SES scores, which means a slight Hse In SES level. The difference 
Is about five points » or a third of a standard deviation/ The Factor 
III (Neonatal compi Icatlons) group has been very stable In SES level 
as Table 8 shows. The highest Intra-cohort variation at three and a 
half years from the control cases H the smalt Factor II group which 
Is lower by approximately one-third of a standard deviation. 



Criteria 

The average height of all subjects three and a half years after 
bfrth was approximitely thi rty.^elght Inches. The average weight was 
around thirty-two pounds (see Table 1 1), The mean PPVT score of con- 
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trols yielded a mental age of thfrty-nlne months, and an IQ of 94. 
The Factor II group which was quite small, had a lower mean, Z^t. 61, 
which may be expressed as an M.A, of thlrty-flve months, and an 1^ 
of 9^* The Factor III group had a meaa mental age Identical with 
that of the controls, thirty-three months • The Factor IV probands 
resembled the Factor II's more than the controls and Factor Ill'St 
The mean PPVT score for Factor IV cases was 26.86 (M.A. » thirty- 
five months, IQ « 87). At this age the PPVT mean and standard devia- 
tion are 29.28, and 9.66. 

Four Preschool Attainment Record subtests were administered. 
The subtests administered at forty-two months viere the Ambulation 
and Manipulation tests ^ which when summed give Phyeioal score. 
A fourth cri terion score was the PAR Ccwnuwtc?ation test. Table 17 
shows that the scores of controls and three high risk groups were 
essentially comparable at forty-two months. The sole exception is 
the slight elevation In mean reported for Factor III. 



Forty-eight Months 

The children tested at forty-eight months, the T^ cohort, were 
the Identifiable, cooperating, portion of the study group tracod and 
tested at thi rty-six months. At age three and one-half the target 



poputitton of children 1 oca ted arid visited tn their homes numbered 
four hundred and fifteen. 

As with other filial cohorts it was advisable to see If the 
passage of time and attrition of the number of cases had altered the 
Jq cohorts Examination of Tables 5^ 6, and 7 Indicates the nature 
of heiflhti weight, and social class In the Tj cohort and Tables 12, 
13, and i** show the values for the Tg group • 
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Social Class 

Examination of Table 12 shows the HcQuIre and White (195$) 
perinatal social class score of the T^ cohort, arranged as control, 
Factor I and Factor III subjects. The mean ranges and standard 
deviations may be compared wi th those for the 1966-67 Tj btrth cohort 
by consulting Table 7* The differences revealed are virtually non- 
existent. In both the Tj (bicth) cohort and the Tg cohort the 
McGuIre and White social class scores of the Factor I (gestation dis- 
orders) cases are nearly a standard deviation higher than those of the 
control and Factor III (neonatal disorders) cases, Indicating a lower 
social class origin. 



Birth Weight 

Birth weights for the T^ and Tg groups, shown (n Tables 5 and 
12^ show there Is a basic Identity In this regard. 



Bi rth Length 

Birth lengths are also highly comparable, with identical values 
for Factor I cases in the Tj and T^ cohorts. The significance of 
these comparisons of social class score, weight, and height at birth 
Is that It shows the representative nature of the Tq cohort studied 
at forty-eight months. The Tg cohort Is not altered In Its original 
character from that of the larger T, birth cohort, from which it has 
been drawn. This finding of essential simnarity In birth character- 
istics between filial cohorts and the original cohort T| has been 
observed consistently. 



Test Delay 



At forty-eight months the problem of tracing highly mobi le fam- 
ilies had become a high order priority. The possibility of signi f leant 



delays caused by testing well after the target period around the btrth-< 
dayi about two weeks, was recognUed* Table \k reports the test delay 
for the three groups of subjects examined at forty-eight months. The 
largest delay occurred In thr lowest social class group, the Factor I 
group, who experienced a mean testing delay after the anniversary of 
bl rth (RT « weeks) , The correlation for four hundred and ftfty- 
nlne subjects between testing delay and social class Is low, but It 
Is also statistically significant {r » n\7f p <.0l) based on the 
degrees of freedom available. 

Criterja 

At age four the average control child weighed thi rty-s Ix pounds 
(36.11 lb.)f and most were between thtrty-two and forty pounds 
(sIgma « '♦•35 lb.)* The Factor I (gestational risk) and Factor III 
(neonatal risk) subjects were about a half a pound 1 1 ghter with means 
of 35/5O lb., and 35. 8 lbj*js. respectively. The standard deviation 
values for exporImentar$ubJects1were slml far to those <S>taThed for 
the controls Ci.aS lb., and ^.67 lb.). The helghtsof the subjects In 
all three groups were between forty and forty-one Inches, on the aver- 
abe, as Table ]k shows. Standard deviations were also similar, being 
1,7! Inches, 1.88 Inches, and 1.91 Inches. 

The cognitive domain at four years of age was represented by the 
Boehm Test of Basic Concepts (I969), and the Preschool Inventory 
(Caldwell, 1970). The group values for the criterion measures are 
also given in Table l^i. Of interest Is the generally slightly high 
values obtained by the Factor lit subjects, In comparison with the 
controls. The lowest set of scores was obtained by the Factor 1 
subjects. The social class scores for the three groups in Table 12 
follow the same sequence, however. The order of social class levels 
begins with Factor III at the top (F - 5M7)» and Is follc^ed by con* 
trols (m - SS^^lf), with the lowest level attained by the Factor I 
group, which had the highest McGuire and White social score (it* 65<65)« 

Looking at the elements of the cognitive criterion series the 
Boehm test control group results are generally close to those of two 
experimental groups, and the greater difference is between the two 
experimental groups. The range of means, 12.77 to 1*1.27, cannot be 
Interpreted normatlvely since publishers' norms apply only down to 
kindergarten age children. Also, only the f I rst twenty-five Items 
of the Boehm Test of Basic Concepts were administered, The reasons 
were the ascending degree of difficulty and the fatigue of the chil- 
dren. No eel ling effects were encountered due to using the first 
twenty-five Boehm Items. 

The results of administering the Preschool Inventory to controls 
and two biological risk groups are also recorded in Table ]h. The 
total scores are highest for the Factor III risk children (FT - 33*81, 
a « 11.98), followed by the controls (FT - 31 •93, 0 « 12.07), and the 
Factor I group of experimental (FT - 29. S**, cr * 11. 78). This sequence 
of highest scores obtained by Factor III cases, and lowest scores ob- 
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t0ln0d by Factor I subjects obtains for four of the five iPraichool 
inventory scores. The exception Is for the ft rst subtesjt. Personal* 
SocI a 1 Respons 1 veness ^ I n wh I ch the »c tor III group I s h Ighest 
(M » 11.27* cr - 3«62); the Factor II group Is slightly lower 
(Km io»88, 0 - 3*59)* The range for all three means Is slight, 
and the ranges are vl rtually Identical r The grand mean total score 
for al 1 groups/ BKd'f* may be Interpreted as the mean (F* 30) given 
in the manual (Caldwell, 1970) foir a national reference population 
at ago four years to four years and five months/ 

The motoric domain of child growth was represented by the Ernhart 
Copy Forms test (Graham etal.r I960), which consists of a series of 
eighteen 1 tne drawings which chl Idren reproduce* Performance Is 
scored In several categories I ncl udlng organization, intersect Ion of 
elements and proportion. The means given In Table IV for controls 
Is 28.52, which Is similar to the Factor III group mean of 30.1*9. 
The Factor I mean Is a good deal lower, at 24.'*6. In all three 
groups the standard deviation and range were similar. 



Fifty-four Months 

Children studied at this criterion aqe were examined four and 
a half years after birth, The T^ study group was composed of sub- 
groups described at fo'ty-two months. The number of the target 
population actual ly traced and examined was four hundred and four 
and Table 17 shows the number of cases In each experimental factor 
subgroup. 

Study of the T^ cohort was valid because the group of four 
hundred and four chfldren Is representative of the original bl rth 
cohort. Tables 5, 6, and 7 provide an opportunity to coitpare the 
character I St Icii over time of the I966 birth cohort with an account 
of the 1971 summer subgroup Tg presented In Tables 15, 16, and 17., 
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Birth ' 

The 1966 birth cohort of one thousand probands Included Infants 
of low, average, and high birth weight. At birth control Infants 
(T^ had a mean weight of 7*25 lb. and the Tg control group had a 
mean birth weight of 7.26 lb. The difference of .01 lb. Is trivial. 
Ti and T9 Factor II mean birth weights shown In Tables 5 and 15 are 
7.08 lb., and 7.10 lb., which Is also a very si Ight difference. Tj 
and T9 Factor III mean birth weights, 6.75 lb., and 6.68 lb. are very 
similar. Finally, Ti and T9 Factor IV mean birth weights are also 
very close, 6.37 lb., and 6.'f8 lb. Weight Is, of course, a sig- 
nificant predictor of development, and the validity of tha Tg filial 



cohort tn this regard ts tMssurtng. 



Birth Ungth 

Equally valid dre the T9 cohort lengths for all groups of sub- 
jects* Tables 6 and 16 show the essential comperebM (ty of the 
lengths at birth and the lengths of the study cohort T9. 



Social Class 

HcGulre and White (1955) social class scores developed at birth 
are given In Table 7 for the birth cohort Ti and the dependent co-^ 
horts. The T9 controls In Table 15 are very sImUar to the Ti means 
and standard deviations. The variation of SES level at nine study 
periods has been slight. The Factor II (del I very complications) 
group has demons t rated a slight lirop In HcGulre and White SES scores^ 
which means a slight rise In SE$ level. The difference Is about six 
points, or a thi rd of a standard deviation; The Factor 111 (neonatal 
cort»pl Icat Ions) group has been very stable In SES ?evel > as Table 6 
shows. The same consistency appears In Table 15 for the T9 SES scores. 
The highest Intra-cohort variation at four and a half years from the 
control cases Is the small Factor II group which has general ly been 
lower by approxirnately one-third of a standard devIatUn. At fifty- 
four months the SES level Is closer to that of the controls and Factor 
III andlvgroups. The McGuIre and White (1955) social class score 
for all four hundred and four cases at fifty -four months was 54*20. 
There Is a slight degree of flgctudtlon between the four perinatal 
status groups* Controls and Factor HI ca5^es tended to be very similar 
In mean perinatal SES score. Factor II (del I very compl Icat Ions) were 
lower In SES scores; It Is not unexpected, however^ since low SES and 
delivery complications are generally associated (Butler and Bonhamj 
1963). In contrast, the multiple complication group Is si Ightly higher 
In SES level, to the extent of one-third of a standard deviation com- 
pared with the controls. Test delay at fifty-four months was gen- 
erally not a problem, although test administrations were delayed as 
much as eight weeks tn one case. For the entire group of T9 probands 
the mean delay In testing was .007 weeks. 



Criteria 

The f I fty-four month criterion measures for all four hundred and 
four subjects show that variability between Independent variable groups 
was slight. The grand mean score on the Preschool Inventory (Caldwell, 
1970) was 41.53* The seventy-nine Factor IV group cases had a lower 
mean of 37.58, and the one hundred and five Factor III group cases 
had the highest mean, 'i'i.'i2. The range across groups Is seven points. 
Boehm scores showed consistency between groups around a grand mean 
of 17.05. Copy Forms scores tend to consistency In range, mean, and 
standard deviation. The Factor IV mean, 32.66 was lower than the rest. 
The greatest Inter-group range of means was for Factor IV, the lowest, 
and for the Factor III group, 38.85, which was slightly higher than 
the controls at 36.65. 
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Sixty Months 



The chl Idren tested at sixty months, the Tio cohort, were the 
Identif fable, cooperating, portion of the birth cohort which had 
previously been tested at forty eight months. At age three, one 
half of the birth cohort, Ti , was establ Ished as the target popula- 
tion. The reduction aided location of families by providing more 
time for tracing and actual testing. The actual number of children 
located and visited In their homes was four hundred and fourteen. 
Data are reported for four hundred and four, however. This Is 
approximately eighty three percent of the birth population, the pro- 
portion realized In the previous year's study of the same group. 

As with all study periods an attempt was made to trace all 
living members of the birth cohort. The results Included contact 
with a family and child not seen since birth. The occasional dis- 
covery of such probands, usually one Instance at each of the last 
several study periods. Illustrates well the challenge to techniques 
of location and the occasional ly surprising results. The proportion 
of control cases was forty nine percent; Factor 1 cases constituted 
twenty four percent of the Tio cohort; and twenty six percent were 
Factor III cases. These proportions are Identical to those reported 
at forty eight months. 

As with previous filial cohorts It Is advisable to see If the 
passage of time and attrition of cases has altered the Tio cohort. 
Examination of Tables 18, 19, and 20. Indicates the nature of the 



Insert Tables 18, 19, and 20 about here 



changes in height, weight, and social class In the T^ cohort and 
Its successors Ta to Tjo. 



Social Class 

Examination of Table 18 shows the McGuIre and White (1955) 
Perinatal soda! class score of the Tjo cohort, arranged as control, 
Factor I and Factor III subjects. The Tio nwans, ranges, and stan- 
dard deviations establ Ished at birth may be compared wl th those 
established at birth for the I966-67 Ti cohort by consulting Table 
7. The differences are revealed as virtually non-existent. In 
both the Ti (birth) cohort and the Tiq cohort the social class 
score of the Factor I (gestation disorders) cases are nearly a 
standard deviation higher than those of the control and Factor III 
(neonatal disorders) cases, Indicating a lower social class origin. 
The grand mean McGulre and White social class score for al I sublects 
(N - 1008) was 56.19. 



Blfth Weight and Length 

* . ■ ^ . 

Birth weights for the Ti and Tio groups, shown In Tables 5 and 
18 show there continues to be basic Identity- In this regard* The 
birth weights are virtually Identical In both Ti and Tjq control 
groups. Birth lengths are also highly comparable/ with Identical 
values for Factor I cases fn the Ti and T^q cohorts* The signifi- 
cance of these comparisons of social class score, weight/ and height 
at birth ts that It shows the representative nature of the T^o 
cohort studied at sixty months. The Tiq cohort Is not altered In Its 
descriptive character on developmental variables from that of the 
larger Tj birth cohort, from which It had been drawn. This finding 
of essential similarity In birth characteristics between f 1 1 lal 
cohorts and the original cohort Tj has been observed consistently 
at al 1 study periods. 



Criteria 

At age five the average control child weighed forty two pounds 
(M.79 lb.), and most were between thi rty five and forty eight 
pounds {sJgma> ^\6k ]h.)\ The Factor I (gestational risk) subjects 
were about a half a pound I Ighter than Controls and Factor 1 cases 
with a mean of J»1.37 lb. The standard deviation values for experi- 
mental subjects were similar to those obtained for the controls 
(6*37 lb. , and 5.75 lb.). The height of the subjects In al 1 three 
groups was forty three Inches, on the average, as Table 19 shews. 
Standard deviations for Controls and Factor I cases were similar, 
being 1.90 and 1.97 Inches. The Factor III group had a sHyhtly 
larger standard deviation, 2.29 Inches. 

The cognitive domain of developit>ent was represented at age 
five years by two tests from the Illinois Test of Psycholinguist Ic 
Abilities. The number of Items passed on the Automatic Vocal Se- 
quential (digit span), and the Automatic Association tests were^ 
used. The sixty month data on these and other measures used In the 
Inferential analyses are recorded In Table 20. These measures have 
been found effective In educational studies of children by Berelter 
and Engelmann (1966), and by Jensen (1961). 

The WPPSI Vocabulary Test was employed as an additional criter- 
ion measure. The group means on all measures for all three groups 
were generally similar and variations In means were slight, as 
Table 20 Indicates. 

The domain of personality and adjustment was assessed by means 
of the Child Behavior Inventory (Spaner S Jordan, 1971) . It Is a 
twenty nine Item checklist of uchaviors of clinical significance 
which Is filled out by the permanent mother figure. A high score 
means more difficulties. Inspection of the means In Table 20 Indi- 
cates that the Factor 111 and control groups of probands had essen- 
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tlally comparable means, although the standard deviations are dissim- 
ilar. In contrast, the Factor I (gestatlonar risk) group had a higher 
mean score, 6.06, and a wider standard deviation. This Indicates, 
descriptively, a slglhtly higher Incidence of parent reported problem 
behaviors at age five years. 



Sixty Six Months 

The Ti 1 cohort Is that pur t Ion of the 1966 cohort examined 
five and a half years after birth. It Is formulated as the particu- 
lar subgroups described previously and as the proportion of the 
target population actually traced and examined. The total number 
of chl Idren examined was three hundred and ninety two p which Is 
seventy nine percent of the summer group at birth. Table 2rt shows 
the number-of cases In each experimental factor subgroup was gen- 
erally sufficient for statistical analysis. 

Study of the Tji cohort Is meaningful In so far as the group 
of three hundred and ninety two children Is representative of the 
original birth cohort. Tables 5, 6, and?, provide an opportunity 
to compare the characteristics over time of the 1966 birth cohort 
with an account of the 1972 summer subgroup presented In Tables 
21 and 22. 



Insert Tables 21, 22, and 23 About Here 



Birth weight and Length 

The 1966 birth cohort of one thousand probands Included In- 
fants of low, average, and high bl rth weight. At birth control 
Infants (Ti) had a mean weight of 7*25 lb. and the Ti^ control group 
had a mean birth weight of 7.25 lb. The difference In sigma's Is 
trivial. Tj and Til Factor II mean birth weights shown In Tables 
sand 21 are 7.09 lb., and 7.0^ lb., which Is a!so a very slight 
difference. Ti and Tn Factor III mean bl rth weights, 6.75 lb., 
and 6.;'i lb. are very siml lar. Final ty, Ti and Tu Factor IV mean 
birth weights are also very close, 6.37 lb. , and 6.53 lb. Weight 
Is, of course, a significant predictor of development, and the 
validity of the Tn filial cohort In this regard Is reassuring; 
Equally valid are the Tu cohort lengths for all groups of subjects. 
Tables 6 and 19 show the essentia) comparabl Uty of lengths at birth 
and the lengths of the present cohort Tn, and the other dependent 
cohorts. 
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Soctal Class 

McGutre and White (1955) Social Class scores based on the head 
of household's educational level, occupation, and source of Income, 
developed at birth are given In Table III for the birth cohort Ti 
and the dependent cohorts T2 - Tn* The Tj controls fn Table 7 
are very similar to the Tjj means and standard deviations. The 
variation of SES le\el at eleven study periods has been minor. The 
Factor ll (delivery complications) group has demonstrated a slight 
drop In McGuIre & White SES scores, which means a slight rise tn 
SES level. The difference Is about eight points, or a half of a 
standard deviation. The Factor III (neonatal complications) group 
has been very stable In SES level, as Table 6 shows. The same 
phenomenon appears In Table 21 for the Tij SES scores. The highest 
Intra-cohort variation at five and a hair years from the control 
cases is the sma) I Factor II group which has general ly been lower 
by approximately one third of a standard deviation. At fifty four 
months the SES level Is closest to that of the controls and Factor 
H and IV groups. McGutre and White (1955) social class level for 
all cases at sixty six months Is exempli fled by a family living In 
a five room apartment. There are three chl Idren, the father has a 
tenth-grade education, and he works as a carpenter. 



Criteria 

The typical height of three hundred and ninety two subjc^cts at 
five and a half years of age was forty four to forty five Inches 
('♦'1.65 In.). The average weight at this age was forty three pounds 
('♦3*25 lb.). The sixty six month behavioral measures for all sub- 
jects (see Table 23) show generally comparable means and standard 
deviations for all cases. The range of means for the ITPA Digit 
Span was 11.71 to 12.29 around a grand mean of 12.09 (0 » 3.96). 
The second ITPA Subtest, Auditory Association, produced a wider 
range of means, 16.65 to 19»55. The grand mean was )8.28 (0 « S*\k)* 
This last score yields an age equivalent of 65 months according to 
ITPA norms. The WPPSI Vocabulary had a range of almost three points, 
from for the small Factor II group to 17.83 for the Factor III 

group. The grand mean for alt subjects was 16.2*1 (a •» 5»07). On 
the Child Behavior Inventory the group means ranged from a high of 
5.71 for the Factor II group to 3.96 for the Factor III group. The 
grand mean for this test at st>^ty six months was '♦.92 (0 « 3.18). 
As at previous testing periods the test delay In weet<s was recorded 
and used as a covarlant In regression models. Inspection of Table 
23 Indicates that delay was minimal on the average. In general, the 
data on criterion measures at age sixty six months for cohort (T^j) 
reveal no great differences In means within the three experimental 
subgroups and the control subgroup. 



Seventy Two Months 

■ ■ ■• 

At seventy two months the Identtflable, cooperating/ 
the birth cohort which had previously been tested at sixty months was 
tested once more and designated cohort T121 The actiial number of 
children located and visited In thel r homes was three hundred and 
ninety slx« Data are reported for three hundred and seventy> however, 
This 1$ approximately forty percent of the birth population, the pro- 
portion realized In the previous yearns study of the same group. These 
figures may be appraised by recalling th^t, as In previous contacts 
with the 1966-67 birth cohort, an attempt was made to contact all of 
the original f ami lies except those who had withdrawn their cooperatloni 
and In the case of approximately a dozen children those Instances where 
the proband had died. 

At seventy two months the proportion of control cases analyzed was 
fifty three percent! Factor I cases constituted twenty two percent of 
the T12 cohort; and twenty five percent were Factor III cases. These 
proportions are virtually Identical to those reported at forty eight 
and sixty months. 

As with previous sub-cohorts It Is appropriate to see If the passage 
of time and attrition of the sample have distorted the T12 cohort. Exam- 
ination of Tables 2k\ 2Sp iind 26 Indicates the nature of the changes In 



Insert Tables 2't» 25i and 26 about here 



height, weighty and social class In the T^ cohort and Its successors 
T2 to T12 • 

Social Class 

Examination of Table 2^ shows the HcGuIre and White (1955) Perl- 
natal social class score of the Tiz cohort, arranged as control , Factor 
I, and Factor lit subjects. The T^2 ^^^^^^^ ranges, and standard devia- 
tions established at birth may be compared with those establ I shed at 
birth for the I966-67 Ti cohort by consulting Tables 5-7» The differences 
are revealed as virtually non-existent. In both the Ti (birth) cohort 
and the T12 cohort the social class score of the Factor I gestation 
disorders; cases are nearly. a standard deviation higher than those of 
the control and Factor III (neonatal disorders) cases. Indicating a 
lower social class origin. The grand mean McGuIre and White social 
class score at birth (N«1008) was 56/19. 



Birth Weight and Length 

Birth weights for the Ti and T12 groups, ihown In Tables 5 ^nd 
m show there continues to be basic Identity In this regard. The birth 
weights are vl rtual ly Identical In both Ti and T12 control groups. 
Birth lengths are also highly comparable! with identical values for 



Factor I cases In the Ti and Ti2 cohorts. The significance of these 
comparisons of social class score^ weighty and height at birth Is that 
tt shows the representative nature of the Tja cohort studied at seventy 
two months • The Tv2 cohort Is not altered In Its descriptive character 
on developmental variables from that of the larger Tj birth cohort^ 
from which It had been drawn. This finding of consistency In birth 
characteristics between filial cohorts and the original cohort Tj was 
observed consistently at all study periods. 



Criteria 

At age six the average control child weighed forty six pounds 
{k(>.35 lb,)i and most were between thirty nine and fifty two pounds 
(slgma - 6,46 lb#) . The control Factor I {zero r I sk) subjects were 
virtual ly Identical In weight to the Factor 1 and III cases with means 
of A6. 53 lb. The standard deviation values for 72 month probands were 
lowest for controls and highest for Factor III children, but all three 
values were similar/ ranging from 6. i^f- lbt to 8 lb* The height of the 
subjects In all three groups was forty six Inches, on the averagei as 
Table 25 shows. Standard deviations for Controls and Factor I cases 
were similar, being 1.81 and I ^89 Inches • The Factor III group had a 
slightly larger standard deviation, 2.00 lnches» an observation also 
made at age sixty months. A third physical measure of development 
employed with the 1x2 cohort was head circumference In cm. The three 
group means, 51.^9 cm., 51.70 cm., and 52.19 cm./ were very similar, 
although the controls had a much larger standard deviation (See Table 26). 

At age six years cognitlve-1 ingulstic attainment of the three 
groups of chl Idren was assessed by means of three tests, the Denver 
Articulation Test (Orurrwright, 1971), the PPVT(B), and Auditory Dis- 
crimination Test (Wepman, 1958). Mean performance of controls and the 
two neonatal risk groups was virtually identical, having a span of 
only 1.26 points. The grand mean for all subjects, 28.35 on the Denver 
articulation test ylc^lds a percentile of ^17, according to Drumwrlght's 
data, indicating an average level of articulation for the average child. 
On Wepman' s test of auditory discrimination a simi larly narrow set of 
means Is observed -in Table 26; On Dunn's PPVT, for B, the six year old 
children produced a rather narrow range of means, the lowest: being 5*1.19 
for the Factor t group, followed by 56.21 for the controls, and 57.97 for 
the Factor llll's. The PPVT raw scores for all 370 cases have a grand 
mean of 56.21, According to Dunn's norms this yields an IQ of 102. From 
this test score we can observe that the mental test performance of the 
Ti2 group of children Is at the theoretical mean for boys and girls six 
years of age and so Is representative in terms of that particular criterion 
measure. 

The final two criterion measures In Table 26 are mixed lateral 
dominance and score on the Disability Screening f nstruiiient. The first of 
these criteria of disability states. I.e. conditions which may precipitate 
learning problems later. Is mixed lateral dominance. When a proband Is so 
Identified 1 t means that there was a discrepancy between preferred hand 
and preferred eye on a standardized task. The DisabI 1 1 ty rating Is based on 



tost scor^e cut-offs plus current observations made while testing children. 
The means for mixed dominance show that half of the six year Old children 
In each predictor group had Inconsistent preferences for right or left hand 
and eye ♦ The means for the three groups are very similar, with the control 
and Factor 1 means being very dose, ,46 and .i*;. The third me«in, that for 
the Factor m group was only s! Ightly lower at ♦'♦1. A more varied picture 
emerges on the number of dlsabll I ty states. The Factor I group seems most 
affected with a mean of .32. This mean !s three times that of the Factor 
Ill's and 50 percent more than that of the controls. 



Seventy-eight Months 

The last study group to be described In this report Is the set of 
youngsters traced and examined at age seventy-eight months* This Is the 
group of three hundred and seventy-six originally establ Ished at age forty- 
two months as the Ty cohort. This group Is composed of children not at 
perinatal risk and used as controls, plus gestational risk Factor II cases, 
Factor III perinatal risk cases, and Instances of multiple risk Factor IV* 
A total of three hundred and seventy chl Idren were located and tested* This 
Ti3 group was smaller than the T9 and Tyi study groups, but larger than the 
earl ler T7 group. 

Within the Ti3 group at 78 months of age the controls were the largest 
single group - one hundred and seventy-three chl Idren amounting to ^16% of 
this study cohort. Factor II cases constituted ^i. 6, Factor III cases were 
26% of the total , and Factor IV cases amounted to 2^%. 

Comparison of the figures In Tables 5-7, and 27-29 permits consider- 
ation of the extent to which the cohort Is comparable to'the Ti bl rth 
cohort values establ Ished 78 months earlier. 



Social Class 

The social class scores given In Tables 7 and 27 are calculated from 
Information on occupational title, educational attainment, and Income source 
In the manner of McGuIre White (1955)/ It can be seen that the Tia control 
cases In Table 27 have a mean SES score of 5'*.60, which Is very close to 
the birth cohort (Ti) mean of 55.33; the standard deviations are equally 
similar. The T13 Factor II cases of gestational risk are a smal 1 group of 
13 children. This mean SES score of 61.07 In Table 27 Is very close to the 
61.39 reported for 18 children at birth In Table 7. The Factor III mean 
at 78 months of 50.52 Is very close to the 51.56 In Table 7, although the 
T^a'standard deviation Is smaller. A siml larly acceptable degree of sta- 
bility In social class level Is seen In cohort Ti3Vs mean score of 55.31 
at the Ti mean of 57.89. In this Instance, also, the standard deviations 
are similar. Thus we see that at the age of seven ty-el||Tit months the birth 
cohort has maintained consistent social class levels ovi|r time. The grand 
mean for all T13 Children's families was 53.86 and Is close to the mean 
at birth per one thousand cases, 56.21. * 



BIrthwelght and Length 

In Table 27 we see that the T13 control cases had a mean weight at 
birth of 7.29 lb. This Is very close to the mean of 7.25 lb. recorded for 
all control cases at birth In Table 5. In the case of T13 Factor it (ges- 
tational risk) children the mean b! rth weight In Table 23 Is si Ightly lower 
at 7.08 lb. This Is vlrtua41y Identical to the mean of 7.09 lb. recorded 
In Tabl« 5 for Factor II cases. A mean of 6.70 lb. Is recorded In Table 
27 for the Factor III cases, which Is similar to the mean recorded In 
Table 5» 6.75 lb. Finally, the multiple com|>Ucatlons group In Table 21 
has a mean birth weight of 6.56 lb. which Is slightly larger than the 
6.37 lb. recorded In Table 5 for 4II cases of multiple risk at birth. 



Insert Tables 27 and 28 about here 



Much the same observation may be made about the less significant matter 
of birth length. The, highest gtoup mean length In Table 28 Is that for 
the control babies, 'M » 20.00, and It Is only .78 Inches above that for 
the Factor III babies. 



Criteria 

The development of the Ti 3 cohort Is summarized In Table 29. Testing 
the chl Idren at 78 months was general ly successful , and the grand meah de- 
viation In time for al 1 370 children was .37 weeks. The largest mean delay 
In Table 29 Is for the Factorlll children, and was .83 weeks. The average 
Ti3 chl Id weighed A7.76 lb. , and stood 47.15 In. high. The smal I group of 
th I rteen Factor II (ges tat I on) had the sma I les t mean wel ght and height » 
k^.iS lb. and h^AB In. This Is a discrepancy from the grand mean of 
slightly more nan 2 lb., and Just over a ha If- Inch. In contrast, the subf 
stantlal numbtt of Factor IV (multiple risk) cases were the heaviest and 
tallest chlldffsn at age 78 months. The control and Factor III cases were 
similar to the grand mean In height and weight, as Table 29 Indicates v 



Insert Table 29 about here 



The first non-physical criterion In Table 29 Is the raw score on 
Form B_ of the Peabody Picture Vocabulary Scale. The grand mean per 370 
children at age 78 months was 57.52 which yields an IQ of 95. The highest 
riek factor groups was Factor III whose mean raw score of 59.06 has an IQ 
equivalent of 97; the least risk group was the smal I Factor II group whose 
mean of 51 can be Interpreted as IQ 81. The second cr I ter Ion Is the x 
score on Wepman's (1958) test of auditory discrimination. The x scored Is 
the number of fa I lures to detect true differences between two stimulus words* 
The lowest mean error scoKe, I .e. highest level of auditory discrlmlnatfon, 
was not greatly different from the highest. Factor III children had the 
lowest mean error score of 5.67, and the small group of Factor II children 
had the highest mean error score of 6.8'». A second linguistic-cognitive 



cfltertort In Table 29 Is ihe score on the r^in^ subtest of Jastek^s 
(1965) Wide ftange Achteyectent Test, Uvels of readinsi sMf at age 78 
months * and generally aft^r a year of kindergarten were wide. The range 
of raw scores for alt children was 0 - 68 » with a grand mean of 27. 
The lowest risk group mean was 2i|V87 a score obtained by the Factor IV 
cases. Above that was the Controls and Factor II cases with similar 
means of 26.67 and 26.69. The highest mean was that of the Factor III 
risk group whose mean of 29.02 was approximately .5 standard deviation 
above the lowest group » the Factor IV cases. 

Mixed lateral dominance and score on the DtsabI 1 1 ty Screening In- 
strument were the last two criterion at 78 months. Mixed lateral domin- 
ance^ e.g. being left-eyed and right-handed, was the dominant form of 
perceptual-motor attainment. Forty-two percent of al 1 T13 cht Idren had 
mixed lateral domlnartce. This condition was most common In Factor III, 
and control cases, wl th Incidence ^6% and '♦2%. Mixed lateral dominance 
was least prevalent In the Factor IV cases; \S% of the Factof lV ciil Idren 
showed mixed lateral dominance; mixed lateral dominance occurred tn 571 
of Factor III cases. The mean score per all T13 children on the Dlsabl 1 1 ty 
Screening Instrument was .23. The lowest score was obtained by the Factor 
III group, .16; and the Factor II and III groups had scores of .30 and 
•35, which Is double the score of the lowest group, the Factor III cases. 



Inferential Findings 

We may now turn to an Inferential analysis of the data; The pur- 
pose Is to examine the significance of perinatal data In an attempt to 
understand attainment at age three years/In this regard analysis of the 
data on three and four year olds Is similar to the analyses reported In 
pervious Technical Reports. 



Insert Tables 30, 31, 32, and 33 about here 



ThIrty-sIx Months 

The subjects consisted of three hundred and thirty-two of the T5 
cases on whom complete Information was available. This reduction In 
the amount of sixty cases was of fset by fad 1 1 tat Ion of data processing. 

The criterion series at age three years has been presented In 
Table The measures presented there represent the development domains 
(a) phyeioal growth (height, and weight), (b) cognitive growth l??^! 
and PAR Ccmmnioation)^ and (c) motoHo growth (PAR Amhutaticn^ Manipu-^ 
lation^ and Phyeioal) * The status of the Tj neonates as controls or 
children with suspicious pre- and para-natal histories (experimental 
Factor I Indicating gestational complications. Factor III composed of 



neon*ia1 complications) were used as the predictor series, and social 
class scores at birth were used as a covarlant, Tables 30 - 33 sum- 
marize the inferential analyses testing the hypotheses Just given. 
Results are given for seven criteria In three domains. The first of 
these, shown In Table 31 Is Physical Growth. 



Physical Growth 

Two measures of physical growth, height In Inches and weight In 
pounds, were used as criteria. Regression model one In Table 31 was 
the full model used to generate in optimum prediction of the physical 
criteria at thirty-six months. In Table 3V this I s shown as the 
value .03 for regression model 1. Models 2, 3, a.id k are the alter- 
nate or restricted models for the criterion weight. Model 1 with an 

of .07 Is the full rogreislon model for heightt and modelt 1,2, 
and 3 are the restricted models used to evaluate the significance of 
selected vectors (see Table 30). The same arrangement Is used for 
Tables 32 and 33. 



Weight :■; 

Comparison of models I and 2 examined the contribution of In- 
formation about the status of children by deleting al 1 vector* repre- 
senting membership as control and experimental cases. The loss of 
prediction was expressed by reduction of the value for Weight from 
.03 to .01, a statistically significant difference (F - 5.8O, p ■ .01) . 
Significance of experimental status - Factor I representing gesta- 
tional problems and Factor III representing neonatal abnormality - 
was expressed by comparing models ! and 3. Model 3 had an R^ value 
of .01 which was a statistically significant reduction (F •'♦.85, 
p - .02) . Comparison of rriodels 1 and A tested the contribution of 
social class scores to prediction of weight. The drop In R^ values 
was from .03 to .02, and Wtis significant (F - 2.^11, p - .02). 



Height 

Comparison of models 1 and 2 examined the contribution of mem- 
bership Information to prediction of height at thirty-six months. 
R2 values dropped from .0? to .04: the results were statistically 
significant (F - 11.04, p - .0009). Models I and 3 when compared 
tested the significance of the experimental group membership data. 
The results were also statistically significant, the r2 value of 
model 3 declines to ,05. (F - 4,90, p - ,02). The contribution of 
social class data was examined by comparing regression model 4 with 
the full model. The result was a decline In r2 value from .07 to 
.03, which was statistical ly significant (F - 8.43, p - .004). See 
Table 31 



Motoric Growth 

Two subscales Of the Preschool At tat nment Record (PAR) ArributaHon 
and Manipulatidn werie erftployed. The summed value of the two subscales 
yields a PAR Phyaioa^ score. Motoric Growth at age thIrty-sIx months 
was assessed by means of the three scores. See Table 3i, 



Ambulation 

The full regression model of Arnbulation scores, model I In Table 
32, had an R^ value of •08. Restricted model 2 deleting all member- 
ship Information produced a statistically significant drop In r2 values 
to .06 (F * 5.30, p «» .02). Use of model 3 against the full model 
tested the significance of the experimental vectors and produced In- 
significant results. The r2 value of model 3 was .07 (F « .95, p - ,32). 
The role of social class scores was examined by comparing restricted 
model 4 with the full model. The R^ value of the restricted model 
was lower than that of the full model, declining to .03 (F - 16.6^i, 
p » ,00006) , 



Manipulation 

The full model of this criterion, model 1, had a very low r2 
value, r2 » .01. Restricted model 2 deleting merv6ersh I p status vec- 
tors, had a lower r2 value of ,00001. The difference was statistically 
Insignificant (F » 3*^5, p ■ .06), Equally Insignificant results were 
obtained for model 3i which collapsed the experimental membership vec-^ 
tors and developed an r2 value of .008. The difference tn R2 values 
was not significant (F • .05* P « .75)* Social class was equally In- 
significant as restricted model k produced an r2 value of .0D8, The 
drop In prediction was statistically Insignificant (F « , 1 1 , p > .73) • 



Physical 

The summed scores for AnibuUiHon and Manipulation expressed as 
the PAR Physical score are also given In Table 32. Full model 1 had 
an r2 value of .05. Restricted model 2 testing the contribution of 
membership vectors yieldsan R^ value of ,02, The difference was sta- 
tistically significant (F • 7.63, p" .006). The experimental vectors 
were tested by model 3f which had the same r2 value as the full model 
(F - .61, p « .^13). Restricted model 4 tested the contribution of 
social class scores. The R2 value was »03» a statistically signifi- 
cant decline (F • 6.70, p « ,01). 



Cognl tl ve Growth 

Two measures were employed as criteria of cognitive attainment, 
the PAR Cammioation subscale, and the Peabody Picture Vocabulary 
Test (PPVT), and are rep:^rted In Table 33. 

O 



C<)mmMntcatl6h 



Regression models I and 2 in table 33 tested the contribution 
of membership data to prediction of PAR C<?ffWi<«i<j<2tiort scoresV dropping 
R2 values from .23 to .19. The results were significant (F - 18.66, 
p -« . 00002). Models 1 and 3 examined the significance of the experi- 
mental membership vectors with statistically significant reduction to 
an R2 of .20 (F - 12.80, p *i .OOO^f) . Restricted model 'i. which ex- 
amined the contribution of social class scores, had an R^ value of 

.09. The difference from the full model was highly significant 
(F - 59.53, p - .00001). 



PPVT 

The fun model of PPVT scores, regression model I, Table 33, had 
an R2 value of .12. Restricted model 2, which had an R2 value of .11, 
was reduced Indicating the Importance of group membership Information. 
The reduction was slight, but statistically significant (F - 5. 30, 
P ■ "02) . Restricted model 3 examined the significance of the exper- 
1 mantel vectors, with negative outcomes (F • .75, p ■ ,38). Social 
class was examined as a hypothetical ly critical vector In restricted 
regression model A. Its R^ value of .03 was lower than that Of the 
full model to a statistically significant degree (F « 34.85, px .OO'i). 



Forty-two Months 

Tables 35, 36, and 37 summarize the Inferential analyses testing 

hypotheses. In those tables results are given for seven criteria In 

three domains using regression models In Table 3<».^ 



Insert Tables S't, 35» 36. and 37 about here 



Physical Growth 

Two measures of physical growth, height In inches and weight In 
pounds, were used as criteria. Regression model I In Table 3'» was the 
full model used to generate an optimum prediction of the physical 
criteria at thIrty-sIx months. In Table 35 this is shown as the R2 
value .05 for regression model 1. Models 2, 3, and 5 are the 
alternate or restricted models for the criterion Wet^/it. Model I 
with an R2 of .03 is the full regression model for height, and models 
2, 3, 4, and 5 are restricted models used to evaluate the significance 
of selected vectors. 

Weight 

Comparison of models 1 and 2 In Table 35 examined the contribu- 
tion of Information about the status of children by permitting only 
the vector representing status as Factor II (gestational complications) 



cas^d to have an Independent regression vyelght* The change of predic- 
tion was expressed by reduction of the r2 value for weloht from .05 to 
.03, ah almost significant difference (F • 3.33i P *■ ^ol) . The sig- 
nificance of Factor III representing neonatal abnormality was ex- 
pressed by comparing models 1 and 3, Model 3 had an value of ,0k 
which was a statistically Inslgnl f r<fant change (F « 1J6, p - .28). 
Models 1 and M tested the significance of Factor IV (multiple com- 
pMcatlons) with Insignificant results (F « .007, p * .93). Com- 
parison of models 1 and 5 tested the contribution of social class 
scores to prediction of weight. The change In values was from 
.05 to .02, and was significant (F «■ 7*07, p - .008) . 

Height 

Comparison of models 1 and 2 In the lower half of Table 35 ex- 
amined the contribution of Factor II Information to prediction of 
height at forty-two months. values dropped from .03 to .02j the 
results were statistically Insignificant (F ■ 3.08, p - .07) . Models 
1 and 3 when compared tested the si gnl flcance of the Factor III group 
membership data. The results were also statistical ly Insignificant; 
the value of model 3 was unchanged (F • .03, p - .84). Factor IV 
status, model 4, was also Inslgnl f leant (F • ,49, p - .AM . The con- 
tribution of social class data wa6 examined by comparing rearesslon 
model 5 with the full model. The result was a decline In R2 value 
from .03 to *02, which was statistical ly significant (F - k,5%, 
p » .06) . 



Motoric Growth 

Two subscales of the Preschool Attainment Record {P/<K) Ambulation 
artd Manipulation were employed. The summed value of the two subscales 
yields a PAR Phy&ioal score. Motoric Growth at age thIrty-sIx months 
was assessed by means of the three scores. See Table 36. 

Ambulation 



The full regression model of Ambulation scoreSi model t In Table 
36, had an R^ value of .08* Restricted ^vi^dels 2, 3i and testing 
membership Information all produced no change In R^ values. The role 
of social class scores was examined by comparing restricted model 5 
with the full model. The R^ value of the restricted modol was lower 
than that of the full model, declining to .03 (F -« 29.19i p • 00001). 

Man ;pu I at Ion 

The full model of this criterion, model I In the middle of Table 
36, had a very low R^ value, R^ - .01. Restricted models 2-4 
representing membership status vectors had lower R^ values. The 
differences were statistically Insignificant. Equally Insignificant 
results were obtained for model 5, which collapsed the SES vector. 
The difference In R^ values was not significant (F -» .75, p - .38). 
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*u olS^nf""^^ -i**^''** -4m!)uJat<o« and Maniputation expressed as 

\'^^f"^«^^'»^„sc<>''« are also given at the bottom of table 3$. Full 
model V had an R2 value of .02. Restricted models 2 - Vtestlng the 
contribution of Factor II - iv vectors yielded values whose differ- 
ences were stdtlstlcaUy Insignificant. Only restricted model 5 test- 
ing the contribution of social class Scores was statistically slanlfi- 
cant (F - 5M, p » .01). 



Cognitive Growth 

Two measures were employed as criteria of cognitive attainment, 
the ConmunioaUon subscale, and the Peabody Picture Vocabulary 
Test (PPVT), and are reported In Table 37. 



Communicat ion 

Full regression model I in Table 37 tested the contribution of 
mefnbershlp data to prediction of PAR CmrnmioaHon scores ^ i^ivlng in 
R2 value of .12. Results were Insignificant when restricted. Models 
2 -A examined the value of the experimental membership vectors. 
Restricted model 5, which deleted, and thereby examined, the contri- 
bution of social class scores had an r2 value of ,02. The difference 
from the f.ull model was highly significant (F « 29.96, p • <, 00001). 



PPVT 

The full model of PPVT scores, regression model I had ah R2 
value of .18. Restricted models 2 - had only slightly reduced R2 
values. This Indicated the Insignificance of group merribership Infor- 
mation In predicting PPVT scores. Social class was examined as a 
hypothetical ly critical vector In restricted regression model 5. 
Its R2 value of .01 was much lower than that of the full model, to a 
statistically significant degree (F - 68.01, p - <.0000l). 



Forty-eight Months 

_ The Inferential results of the multiple linear regression models 
In Table 32 are shown In Tables 39, 'jO, and l»l. The first series of 
results, given In Table 33, shows the results for the forty-eight 
month criteria In the physical growth domain. 



Insert Tables 38, 39, 40, and 41 about here 



Physical Growth 

W<lqht 

Two mMiurti of phyileal growth, Mi^t In pounds and heighi \n 
Inehai. ara raportad. Tha full modal of watght, model 1, ii shown tn 
Tabla 39 to have an R2 viig^ ©f .007. Nona of the restricted models, 
2 - varied more than a little from the values of the full modal. 
Model 2 declines to an of .002, but, like all the analyses of weight, 
It was statistical ly Insignificant. The result was an absence of ef- 
fects In the restricted regression models for group Information, model 
2, for control cases versus e;(per I mentals, model 3» and for social 
class effects, regression model 't. 

Height 

ff0i^;it produced a slightly higher one which achieved a level 
of statistical significance for the full model (p - .02). Only one 
comparison, the use of restricted model 2, produced a statistically 
slgnlflcant^decllne In the r2 value. This comparison examined the sig- 
nificance of Information about group membership In toto. The difference 
between Factor I and Factor III cases versus controls producad no real 
decl ine In the R 2 value of .02 (F - .54, p - M) . The other ^SS^aTlVon' 
testing social class effects (F - 1.42, p- .23) was not significant. 



Motoric Growth 

_ The^fufl regression model of Copy Forms raw scores model 1 at the 
bottom of Table 39 produced an R 2 value of .14. Comparison with re- 
stricted model 2 testing group Information produced an Identical R^ 
value, which was of course In no way statistically different (F - .17, 
P - .84). Comparison of full model 1 and restricted model 3 tested the* 
significance of the difference between the two experimental groups. 
The results were Inslonlf leant since there was no appreciable differ- 
ence In the Revalue (F - .25, p - .61). The contrlbut Ion of social 
class data, however, was very different. Comparison of model 4 with 
the full model produced a drop In R2 from .14 to .02. The comparison 
yielded a statistically significant difference (F - 39.26, p - <. 000001). 



Cognitive Growth 



Two Instruments were used to assess cognitive development at forty- 
eight months, The Boehm Test of Basic Concepts (1969), and Caldwell's 
Preschool Inventory (1970). Tables 40 and 41 show the results of 
multiple linear regression analyses, using the models shown In Table 38. 



Preschool Inventory 



This crtterlon^^d others In. that the results of admin- 

ister trig the test were recorded for four sub-sectlons together with a 
fifth full scale score/ The four sections are abbreviated In Tables 
,^0 end.^l as PI., ■ , and PI 

(1) • (*♦) JsHi^- . 

Personal -^Social Responsiveness PI^ ^ 

Full regression model 1 developed an of .08* Restricted 
mode! 2 testing the value of knowledge of status as a control versus 
experimental groups (Factors i and m) was almost Identical In R2 
value ^07, and so was Insignificantly different as a predictor 
(F - 1.81^ p « .16) , Restricted model 3 testing the difference be- 
tween the two experimental groups also produced an R^ value of ,07, 
and was Insignificantly different from the ful 1 model (F •» 2^35, 
p - ,12)/ In contrast! model which deleted the social class 
scores, produced a significant drop In R2 value R^ ^ .00k (F - 31.50, 
p • .00001) . 



A ss PC I a 1 1 ve Voca b u 1 e ry P 1 ^ q ^ 

The fuM regression model for this subtest of the Preschool 
Record, model 1, had an R2 value of ilS, The value of status In two 
experimental groups and the controlgroup was tested by comparing 
restricted model 2 with the full model. The effects were Insig- 
nificant (F « .001, p» .98)* Comparison of the two experimental 
groups by use of regression model 3 was also Insignificant (F 001, 
p *• As with other criteria the regression madel deleting 

social class was very different In R^ value from the full model. 
The R2 for restricted model k was .03, which Is significantly dif- 
ferent from the value .18 obtained for the full regression model 
(F - 65.2if, p » <. 00001), 



Concept Activation-Numerical Pl^ j^ 

The full regression model of the numerical subscore was statis- 
tically different from zero (p<,00001) , although the R^ was not high 
(R^ * ,11). An Identical R"^ value was developed by the first re- 
stricted model, 2, Indicating a lack of significance In the data In- 
dtcatlnq membership In the experimental and control groups (F • .38, 
P - .69). Similar results obtained for comparison of the two experi- 
mental aroups when restricted model 3 was compared with the full model 
(F ■.•3o, p «• .5^). Social class effects were found, due to the drop 
In R^ obtained by use of model k\ R^ « .Ok (F - 31.97i p • <.00001). 

Concept Activation-Sensory P^^ ^^ 

The full model of this criteria had the highest R^, ,25. Similar 
predictive power was developed by the first regression model I, which 
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evaluaud membership In experimental and control groups (F • .07, 
p " .93). Equally Ineffective as a predictor was the second restricted 
(node) 3i comparing the two experimental groups. The also .25, 

yielding a small F*ratto (F - .08, p - .75). Once more the social 
class restriction In model A materially reduced the predictive power 
of the regression model, In this case models In Table k). The R2 
of .03 was significantly different from the full model t^■ 103.43, 
p - <.00001). Test delay was Insignificant In Its effects on pre- 
diction reducing the regression model 5 by only .01 to .2*1 (F " .tk, 
P - .62). 



Total Score 

The sum of the raw scores on tde four subtests was used as a 
criterion In Table k] . The full regression model for this criterion 
was .22. Model 2, testing Information on status as experimental and 
control cases was only si Ightly different (F - .l»8, p - .61). Simi- 
lar results were obtained for comparison of the two experimental 
groups^by comparing model 3 with the ful 1 model (F - . ^ly. p - .1*8) . 
Model k was constricted by deleting social class scores. The effect 
was to depress the R2 from .22 to .02 (F - 91.27, p - .00001). 



Boehm Test 

The ful I model of Boehm scores, 1, was highly significant 
(r2-.16, p - <.0000l). The first restricted model tested the sig- 
nificance of Information about status as a control, Factor I, or 
Factor III case. The results were Insignificant (F - .17, p - .Bk) . 
Equally Insignificant outcomes emerged from testing the second 
hypothesis of differences between the two experimental groups, and 
controls using model 3, (F - ,Zk, p - .62). In contrast, the hy- 
pothesized Influence of social class scores was demonstrated In 
model Highly significant reduction of the model R^ resulted, 
and model A had an of .03, a reduction of .12 (F - 5'».21, 
p - .00001) . 



Fifty-four Months 

Tables ki, kli, and k5 suimiarize the inferential analyses for 
nine criteria In three domains using the regression models In Table 
'»2. The first of these, shown In Table k3, Is Physical Growth. 



Insert Tables kZ, M^, kk, and About Here 
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Phy steal Growth 

Two measures of physical growth, height In Inches and weight In 
poundSt were used as criteridf Regression rtiodel t In Table 'iS was 
the full model used to generate an optimum prediction of the physical 
criteria at previous intervals of six months. In Table 43 this Is 
shown as the R2 value ,03 for regression model I. Models 2, 3r^i 
and 5 are the alternate or restricted models for the criterion weight. 
Tilbie ^jt I so records the regression values for height. Model I with 
afs f^'of \0i Is the full regression model for h^ight^ and models 2, 3i 
hf and 5 are restricted models used to evaluate the significance of 
selected vectors* 



W»loht ^ 

Comparison of models I and 2 ex«ntned the contribution of In- 
formation about the status of children by permitting only the vector 
representing sfdtus as Factor H (delivery compttcations; cases to 
have afn Independent regression weight. The change of prediction was 
expressed by reduction of the value for weight from ,05 to .02, 
ah Insignif icant difference (F « .80, p ■ ,37) • The significance of 
Factor III representing neonatar abnormal (ty was expressed by com- 
paring models I and 3. Model 3 had an R2 y^iye of .02 which was a 
statistically Insignificant change (F - M6, p « .28) • Mode Is j 
and tested the significance of Factor IV (multiple complications) 
with Insignificant results (F • .k]\ p .- .51). Comparison of models 
1 and 5 tested the contribution of social class scores to prediction 
of weight. The chance In R^ values was from ]^ to .01, and was 
significant (F » 6.5o, p » .01) . 



Height 

Comparison of models 1 and 2 examined the contribution of Factor 
II Infomatlon to prediction of height at forty-two months. R^ values 
dropped from ,03 to .01, which Is statistically Insignificant (F - 1-I5i 
p « .28). Models I and 3 when compared tested the slgni ficance of the 
Factor 111 group membership data. The results were also statistically 
insignificant, the R^ value of model 3 was unchanged (F * .36, p « .sM- 
Factor IV status, model 4, was also Insignificant (F « .006, p « .93). 
The contribution of social class data was examined by comparing regres- 
sion model 5 with the full model. The resul t, a decline In R^ value 
from .02 to .008, was statistically significant (F - 5.38, p « .02). 



Motoric Growth 

Results of testing hypotheses about performance on the Copy Forms 
Test are also given In Table 43* The full regression model for this 
criterion was reduced from .20 to .19 when Factor ii group membership 
was allowed to operate with an Independent regression weight In model 
2. The drop In R^ was statistically significant (F « 5.27, p «■ .02) , 
although the decline In R^ value was only .01. An equal ly sl Ight re- 
duct icii was reported when the Factor III status had an Independent re* 
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gresslon weight, Th* t-eductton to m .19 was not statistically sig- 
nificant, however, (F - 2Ak, p - .11). No reduction In was associ- 
ated with model which tested the Independent contribution of Factor 
III status (F - .18, p - .66). A very different outcome, however, was 
produced by ^comparing model 5 with the full model. The comparison, 
which tested the contribution of social class scores, produced a droD 
In r2 value from .20 to .03, d'- 75.05, p - <. 000001) . 

Cognitive Growth 

Two measures of cognitive attainment employed at forty-eight 
months were repeated. The first was the Preaohcol Inventory (Pl) 
with Its four components labelled (1) Peraonal-Sooiat, HY Conceptual' 
Senao^, (3)j>,noentuat-NmeHcat, (i) Aaao<riaHve Vocciul<^. ihe 

jlTJ.Z^ J'r ^'^'^^ ^'^^^P^^- '^""^ ^o-- PI Boehm 

lests are in Tables and ^5. 

Preschool Inventory Pl^^y; Personal -Social Responsiveness 

h«..M^!!'i'*'" regression model 2 which perml tted Factor 11 mem- 
bership to have an Independent regression weight with full model 1 
reduced the R2 from .U to .11 (F - IO.65. p - .001) . No such effect 
was detected for Factor III status; regression model 3 had an R^ value 
of .13 (F- 2.76, p« .09). Equally Insignificant findings emerged 
from comparison of model k which tests the significance of Factor HI 
risk status (F* .001, p - .97). The Influence of social class was 
tested by comparing full model 1 with model 5, which oml tted the social 
class scores, given In Table '»2. The result was a significant loss of 
prediction associated with restricted model 5. The R^ value dropped 
from .14 to .03 (F - '»2.96, p « <. 000001). 



£i(2) ' Associative Vocabulary 

The second PI area, Associative Vocabulary, fell below the third 
In predictability with an R^ of .19. The effect associated with Fac- 
tor II was tested by comparing regression model 2 with full model I. 
Significant results were achieved despite a drop In R^ to only .17 
(F » 9.06, R a .002). Trivial results were produced for Factor III 
status, with the R^ value of model 3 remaining .19 (F « .28, p - .59). 
Equally Insignificant effects were associated with Factor IV status 
(F " .95, p » .32). As with other Pveaohoot Inventory criterion 
measures a powerful social class effect was detected (F ^ 70.65. 
p » <. 000001). • 



£li(3j : Concept Activation-Numerical 

The full model for this criterion, I, had the highest R^ value 
of the four PI subdomalns, R^ « .25. The effect associated with de- 
livery problems, Factor II, was slight, but achieved statistical 
significance (F - 8.6I, p « .003). No loss of prediction was associ- 
ated with perinatal risk status, when restricted model 3 was compared 



with the fun model (F - .^»0, p - .52), A drop In from .25 to .2^1 
was Identified with model h testing the effect of multiple complica- 
tions, Factor IV (F* .70, p ■ .^0)* Social class effects were hlflh, 
as for other PI subtests. Deletion of McGuIre and White social class 
scores In model 5 dropped the from .25 to .04 (F * 97.76, p «■ <.00000l)» 



Pi^.,^: concept Activation '^sensory 

The full model r2 value shown In Table ^iS for this criterion was 
.15. The less of prediction due to collapsing Factors in and IV, and 
allowing Factbrii to maintain an Independent regression weight was 
slight, ,01 However, the loss of prediction was significant at the 
.05 level (F " k,os, p • .O'l). An equally slight loss associated with 
Factor III was el Id ted by comparing restrl cted model 3 wl th full model 
1 (F 3.05, p - ,08). No loss of prediction {R2 - .15) was associated 
with Factor III (F - .57, p - ,^5). A considerable effect due to the 
presence of social class scores In the ful 1 model was detected In re- 
stricted model 5 which deleted social class scores (F ■ 56.19, 
p - <.0000Ol). 



Preschool Inventory Total Score 

This criterion was developed by summing the raw scores on the 
four subtests. The r2 of full model 1 which Is given In Table k$ as 
.2k, was reduced by the role of Factor ii status In restrlcted'model 
2 . The drop of .02 to R2 - .22 was statistically signlfl cant 
(F « I0.6'», p - .001) . No effects were associated wl th Factor III 
status (F - 2.04, p » .15) , or wl th Factor IV status (F - .03, 
p .84). Model 5, deleting social class scores produced a drop In 
R* from .24 to .03. The loss was statistically significant to a 
high degree (F «• 97.36, p - <.00000l). 



Boehm Test of Bas I c Concepts 

The r2 value for full model I was .19. A slight loss of pre- 
dictive power from . 19 to .18 due to the Influence of Factor II status 
was statistical ly significant (F a 5.04, p - .02). No effect was de- 
tected In the comparison of restricted model 3 with the full model, 
due to Factor III Information (F ■ .25, p - .61). Factor IV was 
equal ly ins Igni f leant when allowed to have an Independent regression 
weight in model 4. Social class effects were pronounced when model 5 
whichomitted social class scores was tested against the full model 
(F - 75.39, p " <.00000l). See Table 45. 



Sixty Months 

Table 38 presents the regression models used at sixty months and 
Tables kS, ky, and 48 present the comparisons of regression models for 
criteria 133 through #38. Two measures of physical growth at sixty 
months, weight in pounds and height In inches, are reported. The full 
model of weight, model I, is shown in Table 46 to have an R^ value of 
.01. None of the restricted models 2 - 6, varied more than a little 
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from the values of the full model . f^del 6 declined to an of 
.OO^t and, unlike other analyses of weight, It reached statlittcal In- 
stgnlficance (p • .05)> No effects were detected for group membership 
Inforinatlon, social class, or test delay. 

Height produced a si Ightly higher R^, .02, one which achieved • 
level of statistical significance for fuj 1 model 2 (p * . 03). Only one 
comparison, the use of restricted model 6, produced a statistically 
significant decline In th^^R^ value. This comparison examined the sig- 
nificance of information about test delay In tdto^ The difference be- 
tween regression models produced a decline In the R2 value to .01 
(F - 5.73, P " .01). None of the other cor.parisons , testing social 
class effects, and group membership differences were significant. 



Cogn I tlve Growth 

Three tests were used to assess cognitive development at sixty 
months, ITPA Digit Span and Auditory Association, and WPPS I Vocabulary. 
Tables k\ and '♦2 show the results of mul tiple l inear regression analyses, 
using the models shown In Table 38. 



ITPA Digit Span 

The full regression model of ITPA Auditory-Vocal Sequenclal - 
digit span - scores had an of .008, which did not achieve statistical 
significance against a model of zero value (p •« .50). Restricted models 
2 - 6 In Table '♦y produced vi rtual ly no loss of Information when com- 
pared with model I, the full model. 



ITPA Auditory Association 

A more substantial state of affairs was achieved by means of re- 
gression model 1 in rah]e k7, which used the ITPA Audi tory Associa- 
tion subtest as a criterion. The R^ value of model I was .19, whlr;h 
was statistically significant from zero {p<. 000001 ). Host of the com- 
parisons generated by testing restricted models 2 -6 produced little 
reduction In value. The exception was model 5, which deleted, and 
thereby tested the significance of the vector representing social 
class scores. Model 5 In Table M achieved an R^ value of only .02, 
a drop In R^ of .17 of criterion variance from the full model's value 
of .19. The result was statistically significant to a high degree, 
showing the contribution of social class to ITPA Auditory Association 
scor«s (F - 78.29, p<. 000001). 



WPPSI Vocabulary 



The ful I model of this criterion, shown In Table ^jS, generated 
an R2 value of .11. As wl^h the preceding criterion only the regress 
Ion model restricted by deletion of the McGuIre 6 White social class 
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score producsd a significant difference. Model 5 produced an of 

.03, a substantlcal decline from .11 achieved by the full model 

(F - 33. S*!, p<.00001). In model 5 social class scores were deleted. 

Presence of cl Inlcal ly significant behaviors Indicative of ma lad 
Justment, was assessed by means of the Child Behavior inventory, a 
measure developed by Spaner & Jordan, (1971) . Fu 11 model 1 In Table 
42 achieved an value of .06. Most of the comparisons effected by 
means of the restricted models described In Table 38 were Ins Ignl f I - 
cant, the R^ values of the restricted modnls remaining at the level 
of .06. However, deletion of ooclalclass scores In model 5 dropped 
the R2 value by one half to .03. The resul t was statistical ly 
(F !" 10.^6, p B .001). Also, differences In development scores were 
revealed between the two experimental groups by means of model k 
(F - k.ys, p « .03). 



Slxty-sIx Months 



The Inferential results of the multiple I Inear regression anal - 
yses are shown In Tables kS - 51. The first series of results, given 
In Table '•3, shows the results for the sixty six month criteria In 
the physical growth domain. 



Physical Development 

Weig ht 

Two measures of physical growth, weight In pounds and height In 
Inches, are reported. The full model of weight, model 1, Is shown 
In Table to have an R2 ^alue of .02. None of the restricted models 
2 - 7, varied more than a little from the R2 values of the full model. 
Models 5 and 7 declined to an R2 of .01 but, like other analyses of 
weight, they failed to reach statistical significance. No effects 
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were detected for group membership Information, social class, or test 
delay. 



Height 

Height produced a slightly higher R^, \ 03, one which achieved a 
level of statistical significance for the full model (p * .02), Only 
one comparison, the use of restricted model 5t produced a statistically 
significant decline In the value* This comparison examined the 
significance of Information about social class. The difference be- 
tween regression models produced a decline In the value to .02 
(F - 5.01, p » .02), None of the other comparisons were significant. 

Linguistic-Cognitive Growth 

The tests used to assess cognl t I ve development at sixty six 
months were ITPA Digit Span and Auditory Association, and WPPS I Vocab- 
ulary. Tables 50 and 51 show the results of mul tiple l ienar regression 
analyses, using the models shown in Table^2. 



ITPA Digit Span 

The full regression model of ITPA Aud I tory^-Vocal Sequential v 
dig! t span - scores had an R^ of .007, which did not achieve statistical 
significance against a model of zero value (p » .77)- Restricted models 
2 - 7 In Table 50 produced virtually no loss of Injpormatlon when com- 
pared with the full model. 
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ITPA Auditory Association 

A more substantial state of affairs was demonstrated by tie full 
regression model In Table kk^ which used the ITPA Auditory Association 
subtest as a criterion. The R^ value of model 1 was •23, which was 
statistically significant from zero (p<. 000001 )• Most of the compar- 
isons generated by testing restricted models 2— 7 produced 1 ittle re*^ 
ductlon In R value* The exception was model 5, which tested the sig- 
nificance of the vector representing social class scores. Model 5 In 
Table 50 achieved an R^ value of only .02, a drop In R^ of .21 of 
criterion variance from the full model's value. The result was sta- 
tistically significant to a high degree, showing the contribution of 
social class to ITPA Auditory Assoclatii^n scores (F = 97*58, ><• 000001). 



WPPSI Vocabulary 

The full model of this criterion, shown In Table 51 generated 
an R^ value of .21. ^ Only the regression model restricted by deletion 



of the McOuIre S White social class 
ference. Model 5 produced an r2 of 
(.11) achlevecJ by the full model 



score produced a slqnl ft cant dlf- 
.01, which Is fiHJch less than the 
(F - 83.M, p .000001). 



Adjustment 

Presence of behaviors suggesting maladjustment, was assessed by 
means of the Child Behavior Inventory, a measure developed by Spaner & 
Jordan (1971). Full model 1 In Table 51 achieved Vn r2 value of .08. 
All but one of the comparisons using the restricted models In Table 
^2 were Insignificant, the R2 value of the restricted model created by 
deletion of social class scores In model 5 dropped the Revalue to .01. 
The result was statistically significant (F - 23.^1 ,p - .00001) . 



Seventy Two Months 

The inferential results of analyzing the data taken at seventy- 
two months of age are presented In Tables 52-Sk, The regression models 
examlned^the contribution of experimental group membership, socal class 
and testing delay for each of eight criteria. 

Physical Development 

Weight 

The full model of weight, model 1 , Is shown In Table 52 to have an 
R'^ value of .01 . None of the restricted models, 1-6, varied more 
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than2a little from the R values of the full model. Model 2 declined to 
an R of . 00*1 but, like other analyses of weight. It failed to reach statisti- 
cal Inslgnf Icance. No effects were detected for group membership Information, 
social class, or test delay. 



Height 

Height produced a stilt lower i .009i one which failed to actileve a 
level of statistical significance for full model 2,1 (p^^S**). None of the 
comparisons I testing social class effects, risk group membership^ and test 
delay were significant. The full regression model of head circumference was 
the best of the three poorly predicted physical characteristics^ The full 
model was statistical ly significant (R « .0^, p».O01) . None of the hypo- 
thesized effects was signlflcanti with the exception of the testing delay. 
Examined by regression model 3.5» information on test delay when deleted 
dropped the R value to ,01. This was a statistically significant drop from 
r2 » .O^* (F « 13.73, p«.0002). 
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Cognitive • Linguistic Growth 

Three tests were used to assess cognitive development at 72 months/ 
The Denver Art leu 1 at Ion Test; the PPVT(B) and Wepman's test of auditory 
discrtmlnatloi. Table 53 shows the results of multiple t Inear regression 
analyses using the models shown In Table '42. 



r Articulation Test * 

The full regression model of correct scores on the Denver Artlcula* 
tton Test was statistically significant (R^-.O*!, p. OO'i) as Table 53 
Indicates. The first hypothesis tested by means of compering model 2 
with the full model was not quite supported.^ It Indicates that group 
membership data Is significant. While the R value of model 2 dropped 
from to .02 It was not quite significant (p«.06). This trend achieved 
significance through model Ti, 3 which tested control versus risk status. 
The drop of fifty percent from R •.OVto R -.02 was statistically slgnl* 
ficant (p"«.02). Social class sccres, dcl^ited In model i*, was a statist I* 
cally significant predictor (F«'4.62, p. 03). Testing delay was not a 
significant Influence. 



PPVT 

In the case of PPVT scores (Form B) at age six years a stMl higher 
- If still modest - r2 value of .12 was generated by full model 1. Only 
one hypothetical effect was detected by multiple 1 Inear regression. Dele* 
tlon of the McGulre S White social class score, based on occupation, edu- 
cation and Income sourcei dropped the from .12 to .02. This drop 
associated with regression model '♦was highly significant (F-'il.30, 
p<.000l). No other effects produced a change In the R^ value of the re- 
gression models. 



Auditory Discrimination 

The third linguistic-cognitive criteria was the score on Wepman^s 
(I95B) Auditory Discrimination Test. The full model gave a poor account 
of the criterion variance, with an R^ value of .02, which was not statis- 
tically significant from zero. None of the hypothesized effects were 
significant, as Table 53 Indicates. 



Psychomotor Growth 

Growth In this domain was assessed by noting the presence or absence 
of consistent use of left or right band and eye In simple tasks of reaching, 
and moving a card with a small hole to ths preferred eye. The full regres- 
sion model of this criterion was very poor, (R -.008), and none of the 
possible Influences was noteworthy, as Table shows. 
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ERIC 



Disability 

The Dlsabl 1 1 ty Screening Index noted the presence of develops* 
mentat problems In eight categories based on test data or examiner's 
observations. The y^j^^ of j^ts criterion was ,03, which reached 
statistical difference from zero. No significant effect was detected 
by multiple linear regresston except that for social class (F-7. 82, P- 
.005). 



Seventy Eight Months 

The last set of Inferential analyses were perfomred on data gatherad 
at 78 months of age, and they are reported In Tables 55-$S. The analyses 
employed the regression models given In Table 42| and are reported for 
three hundred and fifty four chl Idren using criteria 153-60. 



Physical Development 

Weight 

The ful I regression model of weight In Table 55 produced an 
value of .021 which was not statistically significant from a model of 
zero weights. One significant effect was detected, that associated 
with membership In the experimental Factor II group composed of thirteen 
children whose gestation had been at risk. 
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Height 

An equally small account of criterion variance was generated by the 
full regression model of height, - .02. Only one effect was deleted 
by multiple 1 Inear regression as approaching statistical significance, 
It was the effect due to social class score (p«».06). 



Head Circumference 

In Table 56 the full regression model of head circumference In cen- 
timeters has an R^ value of .02, which Is not statistically significant. 
One effect was deleted by regression analysis; It was the contribution of 
social class score which was statistical ly significant (F«5.97, p».01) . 



Achievement 

WRAT 



Table 56 also contains the fourth criterion, the raw score In the 



reading subtest of Jdstak'$(l$65) Wide Range Achievement Test. This 
criterion had the highest value, -.I?. A significant effect was 
detected by deleting from the full model the vector representing Factor II 
group membership (F»5. 50, p-.OI). An even more powerful effect was detected 
for social class scores (F«63. 12, p<, 00001). 



Cognl tlve-LlngulstIc Attainment 



PPVT 

The first criterion measure In this domain, the score on Form B of the 
Poabody Picture Vocabulary Test, Is reported In Table 57. Three effects 
were detected. The first was associated with Factor II risk group member • 
ship (F-^.70, p-»03). A second was as lioct a ted wt th Factor III risk group 
membership {F»6.27, p*.01). The largest effect was that detected by deleting 
social class scores from the full regression equation (F««'*4.33> P*"< •00001) 
dropping the R^ from .\k to .03. 



Auditory Discrimination 

The second of two criterion measures the x - error score on WepmanVs 
(1958) Auditory Discrimination Test Is reported fn Table 57 to have an R^ 
of .02. Only one significant effect was detected, that due to McGiilre and 
White social class score (F««5.97, pa*OI), 

Olsabi 1 1 ty 

In Table 58 the scores on the Disability Screening Inventory represent^ 
Ing the number of disability states Identified by child study Is recorded. 
Two effects were detected* The first was associated with Factor II group 
membership dropping the R^ value from .03 to .01 (Ftt4.04, p«vOi») The second 

was due to social class and also dropped the full model R^ from *03 to 
•01 (F«5.3^i p. 02). 



Psychomotor Attainment 

The last criterion used with the T13 subjects at 78 months of age Is 
the mixed lateral dominance score reported In Table 58. The full regression 
model generated a low account of criterion variance, r2»,0'*. Only one effect 
was detected, that associated with deletion of the vector representing social 
class scores from the full fnodel (F-12.22, p«.0005)» 



PART FOUR 
DISCUSSION 



Tho hypotheses of the Inferontlai analysis were examl tied by 
comparing regression models of development. The models varied con- 
siderably In the I r capacity to account for cri terion varlanee/ The 

values In Tables 31 through 58 show that a wide range exists . 
The full models of weight and height are consistently around R^ - ,02 
and .03 at eight ages. At the top end the linguistic measures at 
eight ages had full models with R* values ranging up to rV- . 23, and 
averaging r2 •« .16. These values are not high and represent the con- 
tribution of the Kajfe categories, social class scores, plus delay and 
error vectors. 



Thirty Six Months 



Predictors 

Group membership data, that Is, perinatal status as a control 
case (rlsl< free) or an experimental casi" prenatal risk factors 
(Factor l) and neonatal risk factors (Factor IH) - was the f I rst 
hypothesis app I led to seven cri teria at age thred years. In most 
cases }t emerged that Information about the subjects added to pre- 
diction of their developmental status. In the case of the Motoric 
doma I n (see Table 32) the cont r I but ion of group membersh Ip data , 
specification of status as control and experimental cases at birth, 
was significant only for Arnbutxtion $cor6& (F - 5 '30, p ^02) . This 
i s 3 c r i te r i on of g r OS s mo to r a c t i V i t y wh I ch I nc 1 udes 3 uch ea r 1 y ch i 1 d - 
hood activities as running, balancing, climbing, Jumping, ahrl hopping. 
The Maniputation ^core, the other element In this domain, Jusx missed 
tha ,05 level of significance (F - 3.'»5, p - .06). This PAR subscale 
deals wl th finer motor activities such as unwrapping, assembling, 
throwing, catching, and copying designs. The summed scores were 
highly related to the Information In vectors representing birth 
status (F - 7.63, p - .006). Group membership Information was sig- 
nificantly associated with the weight and height in the Physical 
growth domain. The probabll I ty levels were quite different; height 
turned out to be more highly significant (p - .0009) and the regres- 
sion model was also more sturdy (r2 - .07) than that of weight. The 
latter variable, weight, reached the .01 level of statistical associ- 
ation with the group men*ershlp predictor. 

Experimental group membership sf.us (prenatal and neonatal 
r sk) failed to reach significant levels of statistical association 
with the criterion series In four Instances. A modest if not high 
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relationship between expertnwritat groups membership and weight and 
height was evident (p « .02). A more robust association was found 
wl th PAR Ccmmioabiort scores (p « .OOO**) , and none was found w I th 
PPVT scores, the second of the two coghltlve criteria. 

Ixperimentdl group membership (tractors i and tx) Information, on 
the ()ther hand was related to three aspects of development Ixperl- 
mental status In the perinatal period, I.e. being at risk, was quite 
unrelated to attainment In the motoric domain. Experimenter group 
Information was related to development I" the physical domain. Ex- 
perimental status was related at a highly significant level to one 
element In the cognitive domain, PAR Cotmmioation " .OOOli), but 
not to the second element, PPVT scores. 
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Th0 third hypothesis applteii to tht criterion series of seven 
elements treated the contribution of McGuIre end White social class 
scores. This predictor was significant In five of seven relation* 
ships, most of them at a highly significant level, as Table 60 ?hows. 
Social class score was related to height (p» .003), ArribulaHon was 
also related (p « •00006), but ManivuUtion m% not^ although the 
summed score P/ii/at<?ai, was related (p* .01), Social class scores 
were related to both cognftlve measures, PAR Ccmtmii*dti(m $n4^ 
at a highly significant level (p • .00001) , 

Of the three predictive elements examined, total Information 
about perinatal status, Information about at risk perinatal status, 
and soc!a! class scores/ the most significant was social class data. 
Examination of the correlation matrix, Table 59, shows a nurAer of 
robust cor lelet Ions. Some are negative, reflecting the Inverse 
relationship between status and HcQuIre and White scores* The cor- 
relation with PPVT scores (£^-*32, p ■ <.001) Is quite substantial, 
whMft that with PAR (?(3POTtmi5at^^ scores Is greater (r « «22, 
p ■ <t001), and height at age three (r • 19, P • <.0bO er« •Iso 
sturdy. They show that social class effects are well established at 
age three. This observation may be related to previous findings 
(Jordan, 1971) !n which the Influence of social class progressively 
Increased during the first two years of life. 



Criteria 

Consideration of the three domains of development at age three 
years Indicates that cognitive attalnn^ent Is most predictable. The 
full regression model scores accounted for twenty-three percent of 
the variance of Cotmunioation scores and twelve percent of the 
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variance of PPVT scores. The correlation between the two variables 
U high (r • ./»3, p - <.001), although they dl ffer n«rkedly In 
predlctabTi Ity. The physical domain, growth In height and weight, 
Is the next most predictable of the three Indices of development j 
I n^terms of variance accounted for by the full regression model, 
and by elements In the predictor series. Tlie MotoHo domain was 
least efficiently predicted by the regression model. Most of the 
poor predictability was due to the PAR Mmipulaticn subtest. 



Forty-two Months 

^ The r2 values In Tables 35, 36, and 37 range from .01 to .18. 
The full models of physical growth In Table 35 had values of .03 
and .05. These low values are consistent with what has been presented 
In previous reports from birth. The full models of motoric growth 
In Table 36 were a I Ittle higher for i4ff>bMZati<7n and the lurwwd 
scores; however, the Afa«ipMJ<ittc?« R^ value for ful 1 regression model I 
was only .01, which Is very low. The two measures of cognitive attain- 
ment were predlcted^comparatlvely well by full regression models. The 
Pt^K Commioation value was .12, and the R^ value for the Peabody 
Picture Vocabulary Test was .18. The R^ values for these two criteria 
are encouraging when compared to the other values. 



Predictors 

Group membership data, that Is, perinatal status as a control 
case (risk free) or an experimental case - prenatal risk factors 
(Factor I) and neonatal risk factors (Factor HI) - was the f I rst 
hypothesis applied to the criteria at age three and a half years. 
In most cases it emerged that Information about the subjects' bio- 
logical risk status added little to prediction of their developmental 
status. In the case of weight and height Factor II (delivery conpll- 
cation) approached significance. In the case of the Motoric domain 
(see Table 35) the contribution of group membership data, specifica- 
tion of status as biological >i8fe cases at birth, was significant for 
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none of the criterion scores. Perinatal risk status was equally In- 
significant for cognitive attainment. 

Social class emerged In analysis of development at age forty- 
two months as the only significant predictor. The associations 
given In Table 61 are robust, and show that social class effects 
are well established by age three and a half years. At the risk of 
over-Interpretation they are perhaps slightly stronger than they 
were at age three, and certainly not weaker. Examination of the 



correlation matrix In Table 61 shows a number of robust correlations. 
Most are negative reflecting the relationship between growth and 
social class, The correlation with PPVT scores (r « .W, p • <.001) 
Is also sturdy. Social class effects are well esFabllshed at age 
three and a half. 



Criteria 



Consideration of the three domains of development at age three 
years, physical, motoric, and cognitive growth, Indicates that cog* 
nitlve attainment Is most predictable. The f ul 1 regression model 
scores accounted for eighteen percent of the variance of PPVT scores 
and twelve percent of the variance of CcmtuniaaHon scores. The 
correlation between the two variables Is high (r>* ,'♦8, p -» <,00t). 
The physical domain, growth In height and we I ghF, Is the next most 
consistently predictable of the three Indices of development In 
terms of variance accounted for by the full regression riK>del, The 
Motoric domain was least efficiently predicted by the regression 
model. Most of the poor predlctabi 1 1 ty was due to the PAR WanipuZa- 
tton subtest. 



Forty-eight Months 

The amount of data In the basic regression models given In Table 
38 Isf not large. The vectors consisted of social class data, mutually 
exclusive classification as e control, Factor I, or Factor IH case, 
and the delay In testing expressed In weeks, together with the unit 
vector and the error vector, The R^^s which were generated were, 
accordingly, not excessively low, due to the limited but critical 
data employed. The lowest R^ values were obtained for the physical 
measures, weight and height. Higher values were obtained for the cog- 
nitive measures. The lowest Preschool Inventory value was .08, 
obtained for the criterion PepeomUSooiat ReBponeiveneBe. The highest 
R^ was obtained for the full modeTof the subscore, CoMcJ^pt Aotivation^ 
Senaovy (R^ » .25). Trio Boehm Test R2 value fell between the two, 
approximately, at .36. 



Predictors 

At forty*elght months the predictive variables were status as 
control, Factor I (gestation complications), or Factor III (neonatal 
risk), cases, together with a perinatal social class score » Test Ing 
delay was fncludeti as a procedural check, In view of possibly exces- 
sive delays after the optimal testing period- Factor I, the disorders 
In mother or chl Id In the prenatal stage, and Factor lit, neonatal 
disorders, did not produce an abnormal performance when compared with 
control cases. Further, the two experimental groups did not differ 
from each other. The only significant finding about group member- 
ship was In the Physical domain. A statist leal ly significant value 
was associated with knowledge of sublects" status In the control and 



experlmerital groups for the crUorlon forty-eight month height, It 
should be pointed out that this finding touches on classification 
In any of the three groups of subjects, controls, Factor I (gestation 
factors), or Factor 111 (neonatal risk). The value of the knowledge 
wa($ tested by assigning a common regression weight to the three 
Classification groups. In contrast, no associations were found be- 
tween social class scores and height or weight. Social c)ass scores 
were, however, highly slanlflcant, a;. Table 63 shows, and were cor- 
related at a high level ( r^ * .27.- .A9) wlth"*all ;neasures In the cog- 
nitive domain. The strength of association is clear when expressed 
by probability levels In Table k). However, It »s equally clear 
when expressed as decline In R2 values In Tables 39, kO, and 4| . The 
decline In due to deletion of social class scores is sesn In the 
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Preschool Record total score. Restricted model Ji In Table 41 has an 
Tu^j ^^oyP^red with the full model with a value of .22. 

The difference in R2 values shows that ninety percent of the variance 
Is due to soda I class effects . In the Preschool Inventory subtest , 
Concept AoHmtion^Seneory (see Table I) the decline In r2 due to 
social class Is also marked. Eighty-four percent of the variance Is 
due to social class scores. 

In summary, two predictor effects may.be seen. First, biological 
risk data have virtually lost their predictive value, and social class 
Influences on cognitive attainment have become quite clear. 



Criteria 

The least predictable criteria are clearly those In the physical 
domain. They are also least Influenced by the predictor series. On 
the other hand, the cognitive measures are fairly predictable from 
limited Information, with the Preschool Inventory R2 value of .22. 
Presumably, more extensive predictor series can give much larger ac- 
counts of criterion variance. The Inter-relations of measures In 
this report fs Interesting. Boehm test scores relate quite closely 
to Preschool Inventory test scores; the correlations In Table 63 
range from ,62 to .73, which with over four hun'dred degrees of free- 
dom, are highly significant. 

Test delay Is significantly related to social class (r - .17) and 
emerges from the difficulty encountered In tracing and tesDng lower 
class families. Test delay did not emerge as significant In the re- 
gression analysis of height and weight. It played some role In the 
cognitive measures. The Boehm R^ dropped from .16 to .15 when the 
vector representing testing delay In weeks was dropped. One Pre- 



-65* 



school Inventory subtest. Ccmoept AoHvaHon-NumHoal, dropped In r2 
from .11 to .10 (F - l^Ak, p - .O^i) . The reality of the change fs 
better represented by the value than the probabi II ty level of the 
F-ratlo. The Preschool Inventory totaV score was not affected by the 
testing delay, The R2 value remained unchanged, .22, after the delay 
vector was deleted. 

An Interesting finding Is the lack of a significant relationship 
between social class and physical measures. The correlation of SES 
and height, and weight Is Identical (r> -. 06) with the negative value 
showing direction favoring higher growth with Hsing SES level. However, 
the r-value Is not great and did not achieve statistical significance. 
The finding is all the more interesting in view of the contrasting 
strong correlations between SES and cognitive attainment, all of which 
are significant at the .05 level, with some being at a higher level. 
The correlation between McGui re and White SES scores and Preschool 
Inventory total scores Is, for example, .kj, which is very high for 
between three and four hundred cases. 



Fifty-four Months ; 

The hypotheses of this Investigation study the effects of perinatal 
status and social class within a context of regression equations. The 
basic data are rich in a cl In lea I sense, but when represented In the 
regression equations are much more restricted. Accordingly, expecta- 
tions for the predictive value of regression equations should be modest. 
As Tables i| 3 to ^45 show, the full regression models provide moderate 
accounts of raw score criteria variance. The lowest account of criteria 
variance by a full regression model Is that provided for flfty^-four 
month weight, R2 a o2. The other physical criterion, height, was 
predicted to an equally limited extent, R2 » ,03. A far mere robust 
state of affairs obtains for the cognitive criteria. The lowest value*, 
.l^i and .15, were generated by the Presahool Inventory (Pl) subtests 
Personal-Sooial Responaiveneast and Concept A oHvation-Serwory, respect- 
ively. Copy Fomet Pi total scores, and Concept Aotivation^HimeHoal 
scores yielded similar R^ values of .20, .2li, and .25. The remaining PI 
subtest, Assooiative Vooabutary^ had an R^ value of .19. the R2 values 
available for analysis In the comparison of regression models varied 
from substantial in the case of the cognitive measures to virtually 
non-existent In the case of the physical criteria. 



Predictors 

The problems of gathering data In a longitudinal study are many, 
Delays In administering tests are Inclined to arise because families 
move; lower-class families can be hard to trace and child study may 
occur well after the target date for test administration. For this 
reason the regression models shown in Table ^2 Include a vector, Xg 
which represents test delay. The meandelay In testing for all sub- 
jects at fifty-four months was .007 weeks, which Is trivial. The 
maximum delay for any single case was thirteen weeks. The value of 
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the vector was tested by deleting It from the fuH regression 
model for all nine criteria. In no case was there a signlffcant 
effect In predicting the criterion score due to test delay. This 
procedural element can be set as Ide fn favor of the conceptual ele- 
ments tn the predictor serlesV 

The role of perinatal rluk In development at fifty-four months 
was assessed by vectors representing membership In three categories 
of risk, Factor II (del i very complications) , Factor III (neonatal 
complications) and Factor IV (multiple compncatlons)/ Factor il 
effects were not found for the two physical criteria. In contrast 
Factor II effects were found for all seven cognitive criteria In 
the small Factor ii group (N »1 1 ) * Statistically significant re- 
ductions In Re values appeared when Factor II status Information was 
deleted from the full models shown tn Tables ^3 and 45/ The sig- 
nificance Is expressed by the probabi 1 ity level associated with the 
F-test value. However > the statistical model of this research actlvl ty, 
mut tIpleUnear regress Ion I directs Investigators' at tent Ion to an 
additional element, the reduction In R^. The proport Ion of variance 
actually associated with the statistically significant findings In 
Tables and i^S' ranges from .01 to .03. The statistical significance 
Is primarily a consequence of the degrees of freedom aval lable. In 
the face of a small but statistically significant effect associated 
with the small number of cases a second regression analysis was per- 
formed, Th Is analysis uses an alternate way to assess Factor II ef- 
fects by using a different set of full and restricted regression 
models. The models employed were regression model #7 In Table 'ii, 
and regression model #2^*f* The comparison was made for all seven cog- 
nitive cri te^la. The results /presented In Table 6^, were Insig- 
nificant^ both In the reduction of values In the probability 
levels associated with the F-test. The meaning of the re-exami nation 
of Factor II effects Is that they are not confirmed. A lack of sig- 
nificance for Factor effects with fifty-four month criteria Is con- 
sistent with the findings at earlier stages of development. 

No Factor m (neonatal risk), or Factor iv (multiple complications) 
effects were associated with the two physical criteria, the psychomotor 
criterion, or wl th the six cognitive criteria. 
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The predictor^ social class, based on McGul re and White social 
class scores, stands In marked contrast to the other predictors. This 
oredlctorwas a powerful influence tn all three criterion. Deletion 
of social class for the weight criterion was Influential, and It was 
even more significant as an influence on height* Virtually the only 



^This alternate mode of comparison was developed by Dr« Steven D. Spaner 



functional element In the predictor series for Copy Forms was social 
classv Much the same observation may be made about the Preschool 
Inventory raw scores used as criterion measures, and about the role 
of socle) class scores with the Boehm criterion. The HcQuIre and 
Whi te social class scores accounted for better than two- thi rds of the 
variance In all nine of the criterion measures. The role of social 
class was equally distinct for the three domains^ physical attathmentf 
psychomotor attainment! and cognitive attainment i The role of social 
class far outweighed perinatal status In the predt ctor series v 



CrI teria 

The use of three domains of development: at age four and a half 
years was an attempt to represent the breadth of chl Idren 's attainments 
towards the end of the preschooJ period. The criteria remained 
as predictable as they had generally been earlier In the preschool 
years* The physical measures yielded unimpressive values, and 
did not attain statistical significance, even with substantial groups 
of children. The psychomotor measure, the Ernhart Copy-Forms, was 
moderately well predicted by the group Information and by social 
class, and the cognitive measures were quite well predicted. The 
Preschool Inventory results are Intended to be used as a single 
SCO re, despite the format which permi ts separate subscores to be 
computed for four areas; The PI (3) Conceptual -Numerical area 

yielded the highest from the full model, » .25, In contrast 
to the other subtest scores with R^'s of .\k (Plj) , . IP (PI^) , .19 

(PT ). and .2^ (pi J. A closer examination shows that the more 

2 Total 
robust of these values, e.g. PI, , and Pi. . are hljhly In- 

(3) (Total) 

fluenced by social class effects. In the case of PI.^ ' the con- 

(Total) 

tributlon of social class to the R^ value Is .21, leaving only .03 
to be assigned to other sources. In the case of PI^^^ Conceptual - 

Numerical, the contribution to the criterion variance Is .21 also, 
leaving .0^ of the criterion variance to be assigned to other sources 
In the regression model . In the case of the Boehm crt terlon the re- 
sults are about the same; the R^ value of .19 Is largely explained 
by social class (.17), leaving .02 of the variance to other sources 
In the regression model. 

Table 66 presents correlations between the variables employed 
at fifty-four months of age. There Is confirmation In the correla- 
tion matrix for the view that Preschool Inventory pf-rfon^^ance should 
be used as a total score, rather than as a set of subscores. The PI 
subtest correlations are all statistically significant, many well 
beyond the .01 level of probabi 1 i ty. 

The relationship between the Boehm score and the Preschool In- 
ventory total score Is high and positive ( = .71, p» <.0I). Both 
Boehm score and the five PI scores are significantly associated wl th 
social class scores, with a spread of revalues from .33 to .*»B; the 
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Utter correlation Is for the Concept-Act I vat lon-Numerlcal subtest, 
which also has the highest correlation with the Boefw (r • .64, 
p " Far less robust correlations exist between Tength and 

weight and social class. 

In general, the f I fty-four month data summarized In Table 67 
support the emerging picture In prior reports of perinatal status 
at risk' declining In Importance In the years after birth; con- 
versely, the Influence of social class continues to rise, con- 
t ribut I ng I ncreas Ing 1 y to the proporti on of cri ter I on variance, 
especially for non-physical criterion measures. 



Sixty Months 

Regression Models . 

The amount of data In the basic regression models given In 
Table 38 Is not large. The vectors Consisted of social class data, 
mutual ly exclusive classification as control, Factor I, or Factor 
III cases, delay In testing expressed In weeks, together w| th the 
unit vector and the error vector. The R^'g generated were, accord- 
ingly, not excessively low, due to the 1 Irtil ted but critical data 
employed. The lowest r2 values were obtained for the ITPA digit 
span test, with weight and height giving only slightly higher values. 
Of these three poorly predicted criteria only height yielded a 
statistically signl f leant ful I model (p - .03) . The WPPS I Vocabu- 
lary and ITPA Auditory Association test were considerably more 
robust with r2's of .11 and .19 respectively. The Adjustment cri- 
terion {Child Behavior Inventory) yielded a statistically signifi- 
cant full mode) of R^ » .06 (p = .0001). 



Predictors . 

At sixty months of age there were five predictive vectors plus 
the unit vector In the full model. Three were status vectors, con- 
trols and two Hsk categories, McGuire and White scores represented 
social class, and the last element in the full regression model was 
testing delay In weeks . 

The first predictor examined for significance was Factor i 
group membership, a vector representing gestational complications 
In the probands' histories. As assessed In comparison 1 and 2 there 
was no significant difference getween controls and Factor I cases 
for any of the six criteria. Model 3 compared Factor III (neonatal) 
risk cases with controls. Here again , no di fferences were revealed 
for any of the criterion measures. Model compared Factor I and 
Factor III subjects. In one Instance, there was a significant dif- 
ference between the two experimental groups, it emerged on the de- 
velopment criterion (F »= '♦.39, p = .03). It should be pointed out, 
however, that the dec) ine in was from .06 to .05. Model 5 tested 
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the contribution of the McQuIre arid White social class scores. No 
effects were found on the physical measures. None was found for the 
orgit span test, a finding Supportlrig the general observation that 
this measure of cognitive skill Is resistant to social class effects 

? ki.rTf '"^'V'.^'y" ^ Picture of cognitive attainment. 
Substantial social class effects were detected, In order of magni- 
tude, for ITPA Auditory Association, WPPSI Vocabulary, and Adjust- 
ment (Child Behavior Inventory) scores. The final element In the 
regression models was test delay expressed In weeks. The results 
were significant for the two physical measures. Test delay affected 
weight, reducing the from .01 to .004, a reduction of less than 
one percent In a statistically Insignificant model. The reduction 
for height was from rz - .02 to .01 In a statistically significant 
model. No significant effects associated with test delay for the 
other measures employed at sixty months. The significance of delay 
Information expressed In R2 values was not great, even for the physi- 
cal measures. However, It may well have been useful In creating a 
statistically significant model for height (r2 m ,o2, p • .03). 
For other models 1 - 6 the test delay Information was redundant. 
At a procedural level It U helpful to see that unavoidable delays 
In testing children due to tracing mobl le faml 1 les has not been a 
serious problem. 

It Is helpful to note that the seven- 1 tern predictor series 
actually consist of a smaller number of functional variables. The 
three group membership vectors are mutual ly dependent to a degree; 
Factor I cases are those which are not Factor Ill's or Controls. 
Factor III cases are non-Factor I and non-Control cases. Controls 
are non-Factor I or III cases. In fact, only Factor I or III are 
reaKvectors of positive Information, and both of them are sub groups 
of all experimental cases. The test delay vector Is non-develop- 
mental data In (generally) developmental models. The unit and 
error vectors are standard In al 1 regress Ion equations . The social 
class data and the biological data, Factor I or III, are the really 
functional classes of data. 

Summarizing the predictor effects we see that Hsk group member- 
ship Information at birth Is not meaningful for the crTterIa at sixty 
months, general ly speaking. On the other hand, social class accounts 
for a good deal of the criterion variance In three non physical 
measures. In the case of ITPA Auditory Association results In Table 
H] we see that seventeen of nineteen percent of the criterion vari- 
ance Is due to social class, a proportion of approximately eighty 
f Ive percent of the total R^ va lue. For WPPS I Vocabulary the percent 
of criterion variance due to social class Is about eighty percent, 
while for Development It is fifty percent. 

Criteria 

The least predictable cri terion is the ITPA Digit Span test 
followed by the measures of height and weight. Auditory Association 
Is perhaps the best prediction followed in order by WPPSI Vocabulary 
and Development. The most predictable measure. Auditory Association, 
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Is not well predicted (R^ • ,19) but that state of affairs Is highly 
dependent on the nature of the predictive measures employed. 

^ _ Inter-relations within the criteria are Informative Weight 
and height are not related to the predictor elements or to the other 
criteria, but are related to each other (r - .62, p<. 01) .Similarly; 
digit span Is not related to the other criteria In TabI© 68 and It 
Is not related to social, class. In this regard digit span, or more 
fully I TPA Automatic Vocal Sequential, meets the specifications 
leading to I ts selection as a criterion measure to some extent. 
Jensen (1961) has suggested that digit span tests are not Subject 
to a host of Influences and so may be considered a measure of native 
ability. The correlation of .03 (df - 381) with SES certainly Indi- 
cates a limited responsiveness to social class affects. However, 
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a correlation with race for digit span at sixty months (r -.16, 
p<. 01) shows less utility as a cul ture-fal r measures of aptitude. 

On the other hand some cr I ter Ion measures should be chosen 
because they are sensitive to a wide variety of Influences. This 
permits Investigators to Identify predictor variables which cause 
criterion measures to fluctuate. In this regard the other three 
criterion measures meet the specification. ITPA Auditory Associa- 
tion Is related to socl.^l class to a considerable extent (r « - .ii3*), 
WPPSI Vocabulary Is also highly responsive to social class" 
( r_ = -.32*), as Is the case wl th adjustment on the Chi Id Behavior 
Inventory (R" .21). Reasonably, Auditory Association and Vocabu- 
lary are alTo correlated ( r^ = .56). Adjustment, a broad cr I terlon 
measure of freedom from personality and behavior problems, is nega- 
tively correlated with Vocabulary, £ « -.17, though to a lesser 
extent. It Is also related to social class to a degre (r « .21, 
p .01). As In previous reports test delay Is related to""soclai * 
class (r- .21*, p .01) Indicating that more delay due to tracing 
problems was encountered In testing lower class children. However, 
the mean test delay for over four hundred subjects was less than a 
week. 



Overall, the data show a lack of significant association be- 
tween the critical predictor element based on categorical risk at 
birth and six criteria of development at age sixty months. In con- 
trast, social class continues to emerge as a consistently powerful 
influence on children's attainment, being related to Adjustment and 
two of the Cognitive criteria. 



*McGuire 6 White (1955) high scores mean low social class. 



sixty six Months 



Regression Models . 

The data In the basTc regression nK>dels consisted of social 
class data, mutually exclusive class If teat ton as control, factor Ii^ 
IIIi and IV cases, delay In testing expressed In weeks, together 
with the unit vector and the error vector* The R^'s generated were 
generally sirtitlar to those obtained at sixty months. The sighif I* 
cant exception was the r2 value obtained at sixty six months which 
was .21, nearly double the value of . 1 1 generated In the sixty month 
study group. The values for weight and height were higher than 
that obtained for ITPA DIgl tSpart, which was the lowest . The adjust- 
ment value reached statutical significance. The value of .08 
was quite similar to the .06 generated at sixty months wl th another 
group of children. The highest R^ values were those for I TPA Audi- 
tory Association (R^ • .23) and WPPSI Vocabulary (R^ « .21); This Is 
not surprising since the correlation between these two measurs of 
verbal facility was .57 (df - 362, p^.Ol) at sixty six months. 

Predictors 

The models employed at sixty six months were based on six 
pieces of information, four 1 Inearly dependent vectors representing 
status as members of three perinatal risk categories or as controls. 
The additional vectors were the three factor social class scores, 
testing delay, the unit vector and the error vi^ctor. 

At sixty six months the probands whose delivery had been at risk 
to some degree, Factor II cases In model 2, were a small group 
(N « 1^). Their Identification as a group was tested In regression 
model 2 with Insignificant effects on al I six criteria. Reductions 
In criterion variance associated with the presence of delivery com- 
plications f Ive and a half years previously had no significance 
statistically. The Factor III group were assessed by model 3. This 
heterogeneous set of neonatal risk elements composed primarily from 
Apgar scores and low birthwelghts also produced significant results, 
The multiple complication group, Factor IV cases was tested by re- 
gression model '4. Slightly high F-values were generated by this 
category of rl k cases but the F-values were In no case significant. 

A rather different state of affairs emerges when social class 
Is considered as an Influence on developmental attainment. Pro- 
portionally large, if statistically Insignificant drops In R^ Values 
show that 66 months weight and height were slight ly affected^ .How- 
ever , the lack of statistical significance Is similar to that en- 
countered at 60 months for an SES effect on physical development. 



^A similar lack of effect has been noted for two criteria of body 
build and nutrition at sixty six months, Tuxford's Index (1917), 
and the Ponderal Index (Jones, 1938; Domey, Duckworth, and Morandl, 

I96M. 
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IISl^'^JS^^J/^® "^^ provide a basis for understanding a 

l^n^Li? f"t^ ^^ by social class. An explana- 

tion might 1 le In the extent to which even poor children In our urban 
centers are now provided with nutritional supplemenu. OaJa Jresinfed 
Si 5L nrVL''^' '"^'"te that ^st 

children of ^school entry age are enrolled In quasi -educational pro- 
grams In which at least one balanced and nutritional ly sound meal 
Is offered. In contrast, social class scores executed a strong and 
consistent effect In the domain of cognitive development. The In- 
fluence seems equally demonstrated In the case of ITPA Auditory 
Association and Digit Span. I n the case of Aud I tory AssoclatTdn 
the R-^ produced by regression model 5 droppe3~toTS7 Irom^IT"" 
(F -97.58, p<.OOO0l). Quite similar results are seen In WPPSl 
Vocabulary when the full model 5 dropped from .21 to .03 for mode) 
5 (F - 83. M, p<. 00001). This Is an SES effect which Is conmonly 
encountered, and I llustrates differences In class cultural patterns 
of language. 

Tu ^Social class effects on ITPA Digit Span were different however. 
liA f'SH'^^^ t^^ criterion was capable of only minimal pre- 
diction (RZ - .007, p - .27), and the model deleting social class 
had an R2 ygjue of M. While this Is a drop of nearly fifty per- 
cent In the variance accounted for by the model, the basic full re- 
gression model was so Ineffective that speculation seems unwise. 
This Is not to say that consideration of Digit Span performance Is 
not useful. Jensen (1961), and Berelter & Engelman (1966) believe 
that the lack of social class bias Is precisely what makes digit 
span a useful Index of mental ability. 

We may now comment on the social class effect on the maternal 
report of Inappropriate behaviors. The regression data Indicate 
that the number of problems In the average child (R - k.Si) rises 
sharply as social class declines. This finding Is paral lei to that 
reported In 1970 by Rutter.T Izard, and Whitmore, who found that 
71.7% of cases of psychiatric disorder In children occurred In fam- 
ilies whose occupational level was "manual" and lower. In 1972 the 
same trend was evident In the fifteen thousand children studied 
British National Child Development Study (Davie. Butler, and Gold- 
steln, 1972J. Accordingly, we see that social class effects have 
established their Influence on characteristics related to meeting 
the major developmental tasks of children at age sixty six months. 
The social context for learning which Is the classroom presumes a 
degree of non-neurotlclsm and adaptation. The lower class portion 
of the 1966 birth cohort tended to be more likely to show behavior 
patterns which will appear maladaptive to middle class teachers In 
middle class schools. 



Finally, it Is helpful to observe that test delay expressed as 
weeks since the birth anniversary was not large. It was no qreat 
problem on the average (M » -.07 weeks) and. Indeed, It was possible 
to test a number of children slightly In advance of the birth anni- 
versary. On the other hand, the maximum delay encountered was nearly 
four months. Persistence In tracing such cases Is justified by the 



73 



n«ed to maintain data taking oh chlldran whose development has been 
followed prospectively. Use of testing delay recorded In weeks as 
a covarlant permits use of such occasional cases In group analyses. ^ 

Summarizing the mater lals In the pred Ictlons 1 t emerges that 
the categorical predictors of biological risk In the neonatal period 
In 1906-67 exerted little or no Influence on development at age sixty 
SIX months. Social class Is revealed as the sole and powerful In- 
fluence In the regression models. 



Crt teria 



As at sixty months digit span was the least predictable cri- 
terion. The R2 value of the full model was statistically Insignifi- 
cant. In this regard It Is helpful to recal 1 ear I ler remarks about 
the nature of the predictive series, and the linear dependence of 
the group membership vector. The remaining five criteria at sixty 
six months achieve statistical significance. Two of the five reached 
Revalue of .21 (Vocabulary) and .23 (Auditory Association). In 
terms of previous experience wl th regress Ion models , and In particu- 
lar those containing a great deal of Information on children at school 
entry age (Jordan, 1973a) ,r2 values of .21 and .23 are not unusual. 
The unasslgned variance Is considerable and constitutes a major 
challenge to chl Id study. 



It remains to comment on the Inter-relations between the cri- 
teria.^ The physical measures, weight and height, are highly corre- 
lated In Table 70 (r - .Sk) shows that body bu I Id tends to reflect 
the axes of growth which sophIs,t Icated analyses have revealed 
(Hammond, ]$k2) . Height alcne seems related to social class, al- 
though the correlation Is low and barely reaches statistical signifi- 
cance.^ Height Is also correlated with Auditory Association and 
Vocabulary. The connection is perhaps through SES also, since the 
correlation, .15 and . 13, are not robust. The cogn I tlve elements 
of the criterion series tend to be related. Apart from the r Vocabu- 
lary/Audi tory Association noted ear 1 ler there are the slgnlfTcant 
associations Digit Span/Auditor/ Association (R". 21) and Digit 
Span/Vocabulary (r - . 12) ; both, as Table 57 sFTows are significant 
at the .05 and .01 levels. Apart from these relates Digit Span Is 
not correlated with other measures. The lack of significant corre- 
lation with social class at sixty six months (r » -.04) confirms 
the views cited a little earlier from Jensen, and from Berelter and 
Engeimann. 

funeral, the data gathered and analyzed at sixty six months, 
the Tii filial cohort, indicates that the perinatal risk categories 
had ceased to exert any great Influence on development. In contrast, 
the predictor, social class score continued to demonstrate a steady 



ERIC 



Ik 



insert Tabies 70 and 71 About Here 



Influence/ As social class level decllnesi so attalnmeht on cognl* 
tlvo and adjustnent criteria decllneSi As Table 71 tndicateSi no 
such (nftuence Is apparent for height and weight at age sixty six 

month?^; 



Seventy Two Months 

Regression Models 

The amount of data In the basic regression models given In Table 
38 Is not large. The vectors consisted of social class rlatdi mutually 
exclusive classi ficatlon as control, Factor I, or Factor XII cases, 
delay |n testing expressed In weeks, together with the unit vector 
and the error vector. The R^'s generated were, accordingly, not 
excessively low, In view of the limited but critical data employed. The 
lowest values were obtained for the height and mixod dominance iTPA 
digit span test, with weight auditory discrimination and dIsablUty scores 
giving only slightly higher values* Of the predictors only PPVT yielded 
a substantltal (.12) which was also significant {P<. 00001). 

Predictors 

At seventy two rronths of age there were five predictive vectors 
plus the unit vector in the full model. Three were status vectors, 
controls and tv^o risk categories > McGuIre 6 White scores represented 
social class, and the last element in the full regression model was 
testing delay In weeks. 

The first predictor examined for significance was group membership, 
a vector representing gestational and perinatal compi Icatlons In the pro- 
bands* histories for two groups of children, and freedom from any apparent 
degree of biological risk for a third group. This vector failed to detect 
any substantial significance In group membership. A second predictive 
approach contrasted control — vs- risk status In two categories. This 
was only si Ightly better than the preceding formulation and produced a 
significant finding for one of the eight criteria, score on the Denver 
Articulation Test, A far more powerful predictor was the three factor 
McGuIre S White social class score. It generated significant effects 
detected in three criteria, PPVT score, Denver articulation score, and 
the disabi 1 1 ty score. The procedural check on testing delay was also In* 
significant, except In the case of head circumference. This finding is 
anomalous since head circumference does not expand perceptibly In a matter 
of weeks. Among all the predictor effects the most pronounced was that 
of social class score on PPVT scores. The contribution to the R^ value 
of full model 1 due to SES score was JO, which Indicates that social class 
was accounting for eighty percent of the criterion variance. Summarizing 
the predictor effects we see that Hak group membership Information at 



birth Is not meaningful for the criteria at seventy two months, gener'ally 

Trtll^', ?!: '^\'t^^r ^o-- *i«ty 0 eighty 

percent of the criterion variance In three non-physical measures. 



Criteria 

. .Perhaps the aspect of the crlterlbh series most i^equl ring cornneht 

«Jn h< Jr/r^^'^''^' "'r' •[! of analyses beginning atlfi 

months ft-^ values expressing the proportion of criterion variance accounted 
?n L^*"* "v'V'^fv® :?ot ^een sub^ None have been much beyond 

'Zl / ^^^t*^'*' 'n the 60 month criterion series only one criterion. 
PPVT, form B, raw score has a substantial value* .12, although It 
Is statlstlcallY significant to a h|gh degree (p-.009) from a model R^ 
of zero. The remaining R^ values drop sharply to the level of R^^.SV, 
.03» and .02, and .01, for criteria Articulation score, Olsabllity 
score, ^auditory discrimination, and weight, respectively. The cri- 
teria 60 month fceight, and mi xed cerebral dominance are so low as to 
Invalidate all but the most elementary observation, namely that there Is 
vl rtual ly no connection between these two criteria and the predictor series. 
As with previous sub-cohort criterion series the greatest source of variance 
seems to be the social class score. 

Interrelations 

Table 72 shows the Int'ercorretatlons of predictors and criteria. Within 
the matrix of correlations the egregious relationship between test delay and 
head circumference found In Table 56 emerges once more. It seems that 
measurement In cm. Is a growth criterion sensitive to relatively brief pas- 
sages In time, suggesting that metrication In study of physical development 
Is a useful Idiom. In the reports of this research program Ounces were 
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originally used as a measure of weight, and are fal riy close to kilograms 
as a sensitive measure. Pounds avoirdupois are less sensitive, although we 
have emp»>aslzed accuracy to the quarter pound In taking data. This standard 
Is quite strict when compared to other longitudinal studies. Mewens and 
Goldstein (1972) for example, reported that the British 1958 cohort has used 
the nearest pound and nearest Inch as criteria of precision. It seemi. how- 
ever, from the seventy-two month data that a metric standard shows a more de- 
sirable level of sensitivity for analyses of physical development. 

A major predictive Influence continued to be the SES score generated 
from occupational, educational and Income d?,ta. It affected three of the 
five non-physlcal criteria, articulation (p--. 15, p<. 01), disability score 
1 7, p<. 01 ) , and most of ill, PPVT score (n»-. 35, p<.Ol). 



Status as a control subject was not associated with any other variable. 



Howeveri status d$ a Factor i Ha)i proband (gestatlona! risk) was highly 
corraUted with low social class (r-.29,p<.01) and to a lesser extent 
with articulation^ PPVT score, and"*dlsabl 1 1 ty score. Status as a Factor 
III proband was less associated with SES {r«-.23ip<»01) arid with al I the 
cognitive criteria, though to a lesser deg7ee. 

Among the criteria articulation and audi tory discrimination scores 
were highly correlated (n^-.'tl ,p<.01) , a predictable finding In view of 
the generally low audi tory discrimination encountered In children with 
poor articulation at age six. A less pronounced relationship exists be* 
tween articulation and another linguistic element PPVT score (r« .2}»p< 
.01). ^ 



Seventy Eight Months 

The data set examined at 78 months consisted of one more element than 
at age 72 months. This was the use of an extra predictor set based on 
biological risk In the early development period. Contlnul ty wl th the 72 
month criteria Is seen In continued use of physical measures, lateral! ty, 
PPVT, auditory discrimination, and disability states. 



Regression Models ' 

The regression models given In Table ^2 of the RESULTS section were 
continued at age 78 months. Their value remained at level ■ .02 tOJ, 
based on the vectors used to generate the full models of eight cri terla. 
There remained rather poor R^ values observed for the same models at 
earlier ages and with low R^s obtained over the span from birth to age 
five years by Jordan and Spaner (1970, 1972, 197^) using a different set 
of predi ctors* 



Predictors 

Among the experimental factor groups based on perinatal biological 
Hak status only use, the Factor II group, had only statistical slgnlfl* 
cance/ This, the gestational risk category, dropped the for 78 month 
weight from .02 to .005 wl thin a statistical ly Insignificant regression 
model. The other two effects dropped the R^ for the reading subtest of 
Jastak's Wide Range Achievement Test from .17 to .16. In the case .of the 
OSl criterion, that Is the total number of dlsabll I ty states Identified 
at age seventy-eight months, the R^ waf; dropped from .03 to .01. in 
evaluating these three reports It Is necessary to recall that the Factor 
II risk group at 78 months consisted of only thi rteen chl Idren. Under the 
circumstances we are Inclined to Interpret the findings cautiously and to 
see them as indicative and not strong enough to merit generalization. 

In the case of the Factor III group result reported In Table 57 on the 
PPVT criterion the drop In R^ value Is from to .12 and so, despite the 
.01 level of significance generated In view of the degrees of freedom aval 1 
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ablA, It se«mi that a eautlondry position on fntarpratatlon Is ealUd for. 
This Slim attitude seems suitable for the low Factor IV finding of a signi* 
f leant drop In on the Peabody>lcture Vocabulary Test at age 78 months 
from J4 to •12. Interestingly, both the Factor III and IV results shown 
In Table 75 are for the PPVT criterion. 
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A far less equivocal and theoretical more generalUable finding 
at seventy-eight months Is that associated with social class/ Table 75 
shows that the HcGulre and White (1955) three factor Index of social class 
was a significant sum of variance for six of eight criteria* In the case 
of the first perinatal effects recorded In Table 75 we see a drop In the 

for head circumference In cm. from .02 to ,01 • The full regression model / 
however, Is statistically Insignificant (p. 07), and the decline accounts for 
one percent on the criterion variance, tqual ly slight, and also not pre- 
viously observed at 72 months. Is the SES effect on Wepman^s audi tory discri- 
mination test. The decl Incd In the regression model of auditory dlvcrlmln 
at ion from .02 to .01, 

Far more substantial are the results In Table 75 on the Influence of 
social class score In criterfa 57 to 60. The contribution to the PPVT score 
made by SES Is 78 percent, as deletion of the SES vector dropped the full 
model from to ,03. SI Ightly larger Is the contribution to reading 
score. A powerful SES effect Is seen In the drop for WRAT reading R^ from 
J7 to .02. This drop accounts for 88 percent of the variance In a statlstl* 
cal ly significant model« Of lesser statistical Importance Is the drop In 
R^ which SES produced In the total number of disabi 1 1 ty states for the 78 
month children. On the other hand, the drop from .03 to ,01 accounts for 
two thirds of the criterion variance In a stattstical ty significant regres- 
sion model (p".05). Equally, social class Is associated with the tendency 
for chl Idren to have mixed preference for eye and hand on simple tasks. In 
this case the drop In from .06 to .009 represents about 76 percent of the 
criterion variance. 

The sum of these observations Is that biological risk at gestational 
decline shows a slight but probably spurious relationship to development at 
age 78 months. On the other hand, an unequivocal effect Is shown by soda) 
class level on non-physical attainment. The effect Is statistically signifi- 
cant within regression models which are also statistically significant, 
Reiteration of this observation nvay be based on the correlations reported In 
Table 7**. All five of the correlations with non-physical criterion are 
statistically significant, and three of the five are at a probability level 
<.0K 



Crtteria 

the PPVT grand mean raw score of 57*52 points art opportunity to 
assess the general representatives of the 78 month cohort, and so of the 
i960 cohort at the end of the period covered by this report. According 
to Dunn's norms for the PPVT form A a score of 57»52 yUlds a mental age 
of six years and six months - 78 months • From this we may conclude that 
the series' of children studied at the half year anniversary of birth - 
78 months - are exactly where we would hope them to be In average mental 
maturity at the thirteenth study period.^ 

WIthtn the criterion set of physical measures It Is Interesting to 
see that height and weight are well connected (r-.d, p<,01) and that both 
are highly connected with head circumference n".3V ( .35, Equally connected 
are the ability discrimination errors (x-score) and total score In the 
WRAT reading test. That Is, errors In tlie ability to discriminate different 
phonemes are negatively related to reading success. This relationship 
(r"-.21,<,01) shows that reading fa I lure can be related to a non-reading 
language ski 1 1 In the fashion that reading special I sts have long suggested. 
Reading Is also related In a statistically significant way to rtlxed lateral 
dominance (n".l2| p««.05) , but to a weaker degree. An Interesting observation 
In Table 70s the lack of significant relationship between social class 
and physical development. This Is probably due to the study popuiatlon's 
lowest levels of social class being about the minimal level for adequate 
overall development. Overall, the criterion at 78 months showed general ly f 
expected tnterelatlons. 

General Observations 

Having discussed the nature of the findings at each age- level 
It Is now appropriate to consider the age span > 36 - 78 months, and the 
phenomena of the period beginning with the Physical domain. 



Physical Domai n 

At thIrty-sIx months ft was possible to detect the Influence of 
perinatal rtek status on the domain of Physical growth. This Is reason- 
able, since It Is rational to expect that biological predictors wl 1 1 re- 
late to biological criteria. However, the predictors and criteria are 
not precisely matched, since the Wafe fredlctor status Is slightly dif- 
ferent from the criteria expressed In pounds and Inches, By age forty- 
two months, however, the Influence of perinatal biological risk had 
disappeared from the domain of physical development. An Influence due to 
the Factor II (gestational and presentation risk) was detected at 78 months 
but was probably spurious In view of the small number (n«l;^) of Factor II 
cases* Conversely, social class exerted some Influence at thlrty-slx and 
forty-two months • At forty-eight months of age It declined and reappeared 
In a modest role (p<.02) at fifty-four months and seventy-eight months for 
head circumference. 



Insert Table 76 About Here 



^The 72 month Ti3 grand mean PPVT IQ was 102, and the grand mean mental 
age was 76 months (N»396) . \ 



Psychomotor I c Pomai n 

It Is helpful to point out that the measures of motorfc skill were 
not as homogeneous as the physical criteria^ They varied In two ways* 
First they ranged from gross to fine with Increasing age; second, they 
changed from heavily (though not totally) Indl rect measurement at ages 
thIrty-sIx and forty-two months, to direct measures at ages forty-elgHi 
months and later. 

There was only one age at which perinatal WaJc Information affected 
criterion performance* That was at age thrlty-six months/ and It ap- 
peared on the ?Ah AmbutaHm criterion. This Influence was also seen fn 
criterion (5), which was the sum of the two PAR motor tests/ After age 
thl rty-s I X months no effects of the risk data on motoric growth were 
detectable. Social class effects for PAR Ambulation were evident both 
at thlrty-sIx months and at forty-two months, but not for PAR ManiputaHon. 
At forty-eight and f! fty-four months social class effects were evident 
on the quite precise tasks of the Copy Forms cri terlon; SES effects were 
also detected on tasks of lateral dominance - hand and eye- at age seventy^ 
eight months. 



CongI tlve Domain 

At thlrty-sIx months perinatal status Information Influenced 
tht PAR CcmrunicaHon scores. A si Ight effect (.02) was detected 
on the PPVT scores. By forty-two months both effects were gone/and 
did not reappear. In contrast, social class effects were present in this 
domain at age thlrty-slx months, and proceeded to persist throughout all 
ages and for all cognitive measures. It Is clear from the preceding com- 
mentary that perinatal Hsk data plays a small but 1 Iml ted role at ages 
three and four. The Influence exists, but extinguishes relatively quickly. 
In contrast, the social class data, McGuire and White (1955) scores based 
on occupation, education, and source of Income, played a far more signi- 
ficant role which was persistently strong through the seventy-eight month 
crI terla. 



Social Class 

Consideration of Table 76 shows the role of social class, expressed 
as values. The table shows that social class effects are generaHy 
low and trivial In the physical domain. SES effects In the motoric do-* 
main were equally slight at thl rty-slx months, but Increase substar^tlaDy 
with the four year criteria. In contrast to both of the preceding domains 
the effects of SES on cognitive attainment were comparatively pronounced. 
SES effects were relatively substantial at age three Increasing their con- 
tribution at age four, and persisting through age six years. 

Examination of column and roW mean values In Table 76 shows 
SES effects by specific ages, and by domains. At each age level the 
mean R2 values due to SES effect^ for all five criterion domains are 
shown. The SES effect within the regression inode Is Is very low at 
age thirty-six months, mean R^ « .0**! . At ape forty-two months it 
Increases slightly to R2 « *0^6. At age forty-eight months It Jumps 
substantially to R2 « .13. Ihese values should be evaluated wtthfn 



the context of Itml ted regression models which yield correspondingly 
low values, Thu$> the column R^ n^eah values In Table 76 are 
proportionately higher than they would seem. The trend to' clearly 
emerged ses Influences by age three and four Is evident. 

It can be seen that perinatal Hafc data 1 Information In tra-\ 
ditional btological fomuUtlonsi plays a modest role In ttie attain*- 
ment of three to six year olds at best, this view should be 
medtated by recal 1 Ing the natura of the rt $k data. The range of 
degree of risk in the predictor series Is wide. The reason was that 
moderate and ml Id risk are present In chl Idren, as well as high risk; 
in thfs latter category there Is an abundance of Information, as Part 
One of this report and the Bibliography demonstrate, the contribu- 
tion of categorical rl sk, i;e. , prenatal , -natal and postnatal risk 
at all degrees permits some attenuation of effects. On the other 
hand, there Is It ttle evidence on the outcomes of apparent ml Id 
rlsk/whi le high risk Is so wel 1 investigated that rio real urge 
to Inquire Into Its Isolated effects seems Justified, 

The combination of social class and risk factors In a study 
population Is combined, to some extent. At age three the corral a- 
1 1 on between social cl ass and Factor I (prenata 1) risk Is .31 
(p <.01) , while the correlation between Factor III (perinatal) 
risk and SES Is .2). Accordingly, the probabi 1 1 ty arises that 
putative risk assigned to biological data may, In fact, be largely 
attrl tutable to cover I ate social effects. That Is, the presence of 
risk and Identified disability may emerge from adverse social pro* 
cesses. This observation Is supported by the Kauai Longitudinal Study 
of Werner, Blerman, and French (1971)* Their Hawaiian cTata led to 
the conclusion that the contribution of a poor environment was ten 
times greater than that of "serious perinatal stress,!' es they ex- 
pressed It, A similar conclusion was reported In 1972 by Davie, 
Butler, and Goldstein from the British National Child OevelOpment 
Stu jy of f I f teen thousand chl Idren at age eleven years • 



PART FIVE 



PATTERNS OF DEVELOPMENT 

So far we have considered two elements » a perinatal H$k series 
and a set of criterion measures affected at age 36 • 78 months. In this 
section, Part Five, we examine the temporal sequence aspects of de- 
velopment, the characteristics of children from birth to ^ge five 
years . 

An educational product of developmental studies Is the Identi- 
fication of states of readiness for learning and their correlates. 
For the purposes of this report an attempt is made to sketch the 
developmental patterns of chi Idren in the upper and lower one-thi rd 
groups at age five on three measures. Thus, the criterion groups 
are three; first, there fs Identification by means of scores on the 
WPPSI Vocabulary scale, second, a parallel measure is the ITPA Aud- 
Itory Association measure. The third Is quite different, the dTgTt 
span test from the I TPA ( Auditory Sequential Hemory) . This measure 
Is used because It !s held by some to be a more valid, culture-fair 
measure of mental ability. The line of reasoning for Identifying 
criterion groups may be recapitulated as follows; 

Vocabularj^ - Verbal intelligence, highly correlated with 
school success* \ 

2. Auditory Association - Linguistic skill related to in- 
formation processing. 

3. Digit Span - culture fair measure of mental ability 

For each of the high and low groups on these three measures back- 
ground data In the form of means and standard deviations was ex- 
tracted for nineteen aspects of development. These nineteen elements 
are grouped In Tables 77, 78 and 79 In three domains, Intel leibtual , 
maternal , and environmental Information. Data are presented for all 
subjects, usually Just under ^00 probands, and for the high aid low 
groups, usually sixty to seventy cases, depending on the var Ipbles . 
Perhaps the significant exception is the accounting of Blnet mental 
ages In Table 77, a maximum of about one hundred and fifty cases be- 
ing aval lable. 

Preschool Intellectual Performance 

Data In Table 77 are the means and standard deviations of the 
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children at ages two, three and four year$; When WPPSI Vocabulary 
Is the criterion we see from Table 77 It Is the hlpli group which U 
most evident. On nx>st measures inspection of mesns and standard 

■♦ ■ ■ ■ 
Insert Table 77 about here 



deviations shows elevated meafiS for the high group. Further, the 
means tend to be quite separated from those of the tow group of chil- 
dren* With the exception of the Ammons at age two the trend Is con- 
sistent. Equally, the low group of children show a picture of de- 
pressed mean scores/ For ITPA Auditory Association groups at age 
five the picture In Table 77 Is essential ly the same. The high group 
Is Identifiable at age two on BInet M*A, , and on the Ammons (picture 
vocabulary test) , and on all subsequent measures. The low group 
emerges as a distinguishable group a II ttle later , at age three on 
the Peabody (PPVT) . The gap between means of high and low group Is 
pronounced and generally consistent, beginning at age two with a dif- 
ference of t^in months of mental age* By age four the preschool In- 
ventory means are two standard deviations apart/ m tne case of 
digit span a very different picture emerges on six largely verbal 
measures of Intellectual performance and attainment. The high group 
tend to be si Ightly above the mean for all subjects, but not excep- 
tionally so. The low group tend to be at slightly below the grand 
mean. Their performance Is lowest on the two age four years measures, 
the Caldwel 1 and Boehm tests. In general / the picture of mental de- 
velopment which emerges In the preschool years for children with 
high and low scores on mental tests at age five Is consistent. Three 
low groups groups at age five were never ahead of the average chl Id. 
Generally were at the average level at best, at age two years, and a 
trend to lower performance became more pronounced across the preschool 
years, tn the case of the advanced group at age five, their verbal 
precocity was evident at age two and became more pronounced as the 
years went by. By age four high and low groups on all three cri terlon 
measures, Including digit span, were clearly far apart In mean scores 
on the Preschool Inventory. The gep Is two standard deviations for 
the WPPSt Vocabulary and iTPA Audit o ry Association groups and one 
standard deviation for the digit span groups. This latter finding Is 
perhaps the most Interesthig/ since I t suggests that low performance 
on the Preschool Inventory and other amalgams of cultural elements Is 
not entirely divorced from level of attainment on a nominally less biased 
measure, digit span. 



Maternal Characteristics 

The adage which observes that the hand which rocks the cradle 
rules the world Is now capable of some empirical assessment. Like 
most sayings It expresses an essentially correct observation, but 



It aUo shows the 1 Imitations of any statement reducing human ex* 
perlence to a few words/ Tho data of the St. Louis 8a by Study to 
date permit observations to be made about the discriminating char- 
acteristics of mothers whose children at age five score hfgh and low 
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on three mental tests. As with the preceding remarks on In tell ectuaV 
development of probands there are observations, being based on In'- 
spectlon of means and variances In Table 78. The seven maternal 
measures In the table were gathered Incidental ly whi le testing chl 1 • 
dren In their homes • Data ware taken only when the Informant was the 
biological mother or a permanent mother figure. Mental status and 
age were noted at time of delivery by direct Interview In the obstet- 
ric unit. Loevlnger's measure of authoritarian family Ideology (AFIee) 
was administered Just prior to discharge, and the anxiety measure, 
Bendlg^s version of the Taylor scale, was delayed untl 1 six months 
post partum to avoid temporary and misleading raises due to delivery. 
Intelligence was measured by means of the Quick Test . Edocatlonal 
attitude score was derived from admlntste»*lng Hedlnnus' (1962) 
Parent Attitude to Education Scale at child age five years. 

On the WPPSI yocabulary criterion we see In Table 78 that mothers 
of high scortnj chl Idren' are more likely to be marrfed^than other 
mothers and age at delivery tends to be relatively typical . Authori- 
tarianism (AFlea) 's generally lower In mothers of high scoring chil- 
dren, on the ord^r of .5 standard deviation, and they tend to be less 
anxious. The mothers are somewhat higher than average In tntelMgence, 
also about .5 standard deviations. Their mean level of education Is 
well above the a'erage, but their attitude to education Is quite 
typical In mean score* Low WPPSI Vocabulary mothers are far more 
typical In marital status, delivery age, and AFI59 score. They differ 
however by being markedly higher In mean anxiety score from the high 
group of mothers. Intel 1 Igence and educational level are below aver-* 
age, and well below the means for high vocabulary mothers. Mean 
scores for atti tudes to education are markedly different In the two 
groups of mothers, with the more positive scores reported for high low 
group mothers. Inspection of the means on ITPA A^udl tory Association 
Indicates a ve^y similar state of affairs, with /(p 1 59 scores d I scrim- 
Inating more c ea^'ly between high and low group mothers. On ITPA 
DIqI t Span the - high g/oup mothers tended to be very close In mean 
values to the grand m^^ans, and only rarely exceeded them, and then to 
a slight degree, low group mothers were also very clear, general ly 
not falling below grand means In Table 78« In Intelligence mean 
scores and educational level the low digit span mothers were a little 
lower. Unlike the tendency for maternal characteristics to discriminate 
mothers of high and low groups on the two verbal criteria, there seem 
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to be no really discriminating characteristics of mothers whose chl Idren 
scor^>d high and low on the digl t span task/ 



-inv I ronmenta 1 Character I s t ics 

Table 79 reports means and standard deviations on six environ- 
mental characteristics of high and low groups of five year olds on 
the three element criterion series. The six elements begfn with 
social risk, a five point scale score based on social data. Race 
Is ethnic group-essential ly, being and not betng, black. SES Is 
the three factor McGuIre & White score based on educational level/ 
occupation, and income source. STIH Is Caldwel 1 ^s quantification 
of the degree to which a home presents a stimulating environment. 
Home density Is the proportion of people to rooms. A high score In- 
dicates crowding. 

We see In Table 79 that the WpPS ( Vocabu 1 a ry h I group child ren 
are markedly lower In social risk» and low In the probabM Ity of be* 
Ing black. High group mothers have lower HcGutre and White SES scores 
Indicating a social level about .5 standard deviation higher than the 
average. This same level of higher condition Is paraMefed by their 
STIM scores and the educational level of the head of the household, 
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Low group chi Idren are above average In social risk and four times 
more likely than high group to be black. Their mean SES level Is 
about a half standard deviation. Home density Is above average but 
not very much. The educational level of the head of household Is 
below average, and well bi low that of the high mothers. On the I TPA 
Auditory Association a similar set of observations emerges* The low 
scoring children have si Ightly more depressed social level , STIM scores > 
and educational level for head of houshold. Home dens I ty Is si Ightly 
higher than on the WPPS I Vocabulary. The trend Is for low Auditory 
Association scores to be associated with more depressed condl tlons 
than jlow Vocabulary scores. On| Dlglt Span In Table 79 the high group 
children are close to the grand -mean on virtual ly all scores. The 
exception Is | the tendency for high scoring children to be black. 
The environmental characteristics of the low digit span children 
show a generally average set of means. Interestingly, they are less 
likely to black than the average child In the group of nearly four 
hundred reported here. Only 26% of the low digit span group are 
black. On all other environmental variables the low scoring group 
of children tend to be like all children and also like the high scor- 
ing group. 



SUMMARY 



From the point of vtew of this essential ly dtscrtmf native com- 
mentary based on means of high and low groups of children It Is possi- 
ble to sketch a picture of what high and low groups present at school 
entry age by way of background and previous history. 

High Verbal attainment chl Idreh tend to emerge relatively early from 
the mass of children, perhaps as early as age two. By three they 
tend to be d I scrlmlnable from low attainment youngsters, and by four 
the trend Is qui te clear. Correlated with these elements are trends to 
greater permissiveness In their mothers value systems and lowered 
anxiety. Educational level of mothers tends to be higher, and their 
attitudes to education are In the low average range, perhaps suggest 
a little more reality In their attitudes. In terms of environmental 
factors mothers of high verbil attainment children come from favored 
backgrounds, tend to be wh I te rather than black, share their homes 
with fewer people, proportionately, who are generally above average 
in educational attainment. 

low verbal attainment children , In contrast, emerge as a dtscrtmtnable 
group a little more islow^y; however, they are discrimlnable by age 
three, and by age four their lower attainment levels are clearly es- 
tabllshed^ The mothers of these children are typical In age of 
delivery, but more likely to be authoritarian and anxious than most 
mothers, and certainly mothers of highly verbal children. Such 
nothers are perhaps, low average In verbal Intel 1 1gence, of less than 
average educational attainment, and hold more positive convictions than 
mothers of typical children, and to a more pronounced degree than 
mothers of highly verbal children. Low verbal children are three to 
four times more likely to be black, f^nd to have been born and raised 
In adverse social circumstances. They have grown up In a slightly 
more crowded home with adults with less than average levels of school* 
Ing. 

High and low digit span children are much harder to d Iter tmlnete from 
other boys and girls. Their early performance on verbal mental tests 
tend to be average, although high and low groups tend to be dlscrimlnabl 
by age three, and clearly so by age four. jMothers of both high and 
low groups have the same delivery age as other mothers, the same levels 
of authoritarianism. Intelligence, anxiety, and attitude to education. 

J 

If can be seen that ability at verba) skills conduc ve to effec- 
tive performance In school Is not accidental, it ^merg^s from the 
circumstances of chlldrens* preschool lives and can be ted with some 
accuracy to home and community Influences. While It is »ot true, as 
the nineteenth century 1 ibrettist had 1 1 that ''every lltltle boy or girl 
allve^ is born a little Uberal or a Conservative''; It Is' clear that 
attempts to promote equality of opportunity can be foui^ded In the 
years preceding school entry. As the circumstances of life tend to 
depress attainment they also tend to elevate attainment In other chll- 
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dren. The stabtl Ity of these phenomend^. espec la Hy those dealing with 
the role of parental educational attainment and social 1 eve V have been 
replicated by the writer elsewhere (Jordan/ 1973a) • We observe that 
the readtness for school Ing In children Is a determinate states one 
which can be related to social process and the views of childhood 
which obtain In Lippmann's terms, as public philosophy. 

At a more pragflwttc level we can observe that the materials Just 
presented suggest some strategies for education • 

First, there Is the finding that high and low readiness states are 
processes of development going back Into the years before school entry. 
Accordingly, It can be concluded that Intervention strategies need to 
Intrude Into children's I Ives perhaps as early as age three years. If 
deviate patterns of growth are to be avoided/ 

Second, there Is a nidus of social factors In the family and 
larger community which suggest that early Identification of Instruc- 
tional risk Is feasible. More specif leal ly, It should be possible 
to define a configuration of child, home, and social factors which 
can be used to Identify children for purposes of special Instruction. 

Third, there seer to be related probabilities of Identifying 
high aptitude children at an early age. They aro youngsters whose 
readiness for school Ing is manifestly unrelated to present age/grade 
concepts of grouping children. 

Fourth, the entire ne>^u$ of preschool development processes 
Is demonstrably capable of expl icatlon/ That is, both the sal ^ 
lent domains of Influence, and the elements within those domains 
can be demonstrated. Accordingly, we have reason to believe that 
the phenomena of success and failure In the early grades can 
be subjected to more complete and effective explanation; In 
view of the size of national expenditures on elementary education, 
thirty six blHlons of dollars in 1972-73 (Jordan, 1973b) it 
should be possible to explicate the contribution of homes, chll^ 
dren, schools and finance to the levels of attainment which chil- 
dren reach. 



PART SIX 



DISABILITY STATES 



Introduction . 



The program of studies from which this report emerges has as 
Its object the study of the contribution of early social and bio* 
logical adversity to learning characteristics In school age ch I Idren. 
Within that broad assertion are a number of subordinate propositions, 
one of which is assessment of duablllty s^tates at the end of the 
preschool years. A knowledge of the nature and correlates of dis- 
abilities can contribute to Instructional planning In the school 
entry years. 

The nature of difflcul ties which children show at age four Is 
not sel f-evldent. The writer bel leves that we need to dlstlnaulsh 
a series of separate conditions In children (Jordan, 1962). T^ 
f I rst Is dieeaeej referring to tissue-level problems In children, 
some of which are mild and perhaps of merely aesthetic significance. 
The Instances of this condition are 1 1 lust rated by ml Id visual dis- 
orders In girls, who dislike wearing glasses, or In a more serious 
degree by the loss of hair In a girl after an acute Illness. Such 
difficulties need not Interfere with learning or living. 

The second term Is disabiHty^ and It refers to Interference 
with life processes. Again, the condition may have minor or major 
significance* An example Is loss of a limb; a farm child who loses 
his left arm In a farm accident, and there are such chl Idren, Is 
Incapable of a number of motor activities which are basjc to his 
life style. The term disability connotes loss of a normal body 
activity, Its evaluation depends on contextual factors, losing 
use ofj the left hand Is far les^ critical than loss of the right- 
hand funct Ions. 

Finally, there Is the tem^ haidioap^ which tKe writer uses 
(Jordan, 1971c) to descHlbe the tissue and disability states which 
manifestly disrupt the teaching/learning processi A condition be- 
comes an inetruotional ncmdicap when t t Interferes with expected 
classroom functioning, f 1 

The three-term nomenclature presented here moves from tissue 
to classroom function, with Increasing attention to the Instructional 
context. It follows th^t chl Idren 's problems at age four can be 
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described as diecMHty etate$, because they have been Assessed In 
a context of home life. They may or may not be at the tissue-levef i 
they cannot be nterpreted automatically as Instructional handlcapsi 
That determination will be made In a context of learning and teach- 
ing, a very d fferent context from that used In this Investigation 
because behavioral expectancies are quite different. 

The basic Intent of this three-term nomenclature Is to distinguish 
problems of priority concern for Instructional plannino, fr«»n problems 
ift the most general sense. There Is ample reason for doing so. Scholar 
Ship generally tends to generate new terms on the basis of an explicit 
set of ground rules, vide principles of taxonomy In biology and trans - 
uranic Physics. In medicine the condition appendiaiUe was not Intro- 
duced untn 1886 (CMchton, 1971), althoughTvarlety of acute ab- 
aomiiul signs had been observed for centuries. In contrast, education 
has not been Intellectually self-conscious and conservative. The 

teamina diedbility has at least three connotations none of 
which is explicit except to the person using the neologism. Equally 
dangerous Is the Introduction of terms which turn out to be non- 
ex stent (Rutter, Graham, and Birch, 1966), a form of Innovation 
which has endless possibilities (Jordan, 1971d). The solution Is, 
of course, some eight hundred years old, and consists of unsheathing 
Occam's Razor when nominal tsir) appears In modern dress. 

On the basis of the foregoing It can be seen that the writer's 
study of problems In four year olds is a consideration of disabi II ty 
states . Prob lams I dent I f I ed I n the context of repeated cllnt ca I case 
studies In the home do not automatically const! tute learning handicaps. 
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Part One 



of fJ^? study reported In this section Is description 

of the Incidence and correlates of disability states. 

.hn/"Tr study the Incidence and nature of problems In school 
chi dren haye been reported In recent yedrs by SapIr and Wilson fl<}67^ 
Haring and RIdgway (W), and Keogh and Ismlth (1970)! ' ' 

SapIr and Wilson (1967) appi led a developmental scale composed of 
ten psychol Ingulstic, motor and orientation tasks to a population of 
young children. The developmental ly oriented scale successful ly Iden- 
tified sal lent deficits, which were related to Subsequent Instructional 
problems In ihe first two years of school Ing. 
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Harfng and Rtdgway (1967) took « larger population, 1200 chl Idreoi 
beginning wl th ratings of chMdreh rrtade by their teachers. A sophisti- 
cated battery of diagnostic tests was administered. ITPA subtests 
produced useful resut ts , and several other nominal ly Instruction- 
related diagnostic tests produced relatively little useful Information. 
General language abll I ty seems to have been the most useful factor 
In the complex of tests, 

Keogh and Smith (1570) studied Identification of learnlftfl 
problems by means of the Bender-Gestalt test. The scale was used 
to Identify children at Hak of learning difficulty. Interesting 
findings from this study were that evidence of low risk was a better 
predictor than high risk^ and that statements made at kindergarten 
level were useful predictors at fifth grade. 

Al I of these efforts came after children are enrolled In the 
mechanisms of Instruction. What Is called for Is data In advance 
of need whi ch wi 1 1 give early warning of problems and will estimate 
the extent and nature of problems. This section addresses Itself 
to the second of these needs. 



Method 

The ascertainment of disability states was tied to data collec- 
tion procedures at forty-eight and flfty^four months. Caseworkers 
administered the criterion test series to the cooperating probands 
at study periods eight (TJ and nine (Tg) . This testing was a re- 
peat of child study at previous times and was often part of con- 
tinued study by the same examiner over several years. Directions 
called for completion of a questionnaire Immediately after test ad- 
ministration and scoring, and with the full developmental history 
(excluding perinatal Hak status) available. Examiners were M.rged 
to see the four-year criterion measures as a controlled experimental 
situation providing Information for a Diedbility Screening Indesi 
(DSI). 

The categories of behavior assessed by the dlsabtl Ity screening 
procedure are ^s follows: 

1. Category Visual Disorders . Score yes for chi Idren reported 
by Mother as having visual problems and for children whO| 
In the testing situation, showed visual I Iml tatlpns , e.g . 
wore glasses or held materials close to their eyes. 

2. Category Hearl n^ Pl sorders . | Score yes for children reported 
by Hothers as hot hearing ^hot inattentive) , or showing dif- 
ficulty hearing in the testing situation. 

3. Category Mental Retardation . (Scored y« for children scoring 
low on tests o^ cognltl ve attalnment'by automated data 
processing.) - 
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^1. Category Ex»?^rlaf\tj>) Dtprlvatton > Score m for children 
with ST IM score ib and belowi or v^en you reel there ere 
significant restrictions on child experlenceSi e.g., a 
clearly disorganized hoM run by an Inadequate mother. 

5* Category Motor Disorders. This category ts meant to record 
children with obvious muscular problems^ crippled children. 
Score ^es^ for obvious defects, 

6. Category Behavior Disorders . Score yes for abnormal behavior, 
more than five year old^s awkward and defensive behavior. 

7# Category Speech Defects . All five year olds have soi^ speech 
defects. Score yes for children who have speech which Is not 
easy to unde rstand. Ignore simple consonant substitutes such 
as wabblt for rabbit* 



Findings 

Table do lists the Incidence of dlsabll ity states In the I966 
birth cohort at age four. Ages forty -eight and fifty-four months were 
combined. The six month difference In ddvelopmental age was not con- 
sidered a crucial piece of Information likely to Influence reporting 
disability states. In Table 80 percentage figures are given for seven 
disability states. The percentages are reported In terms of perinatal 
Wdfc status, the Independent variable of the entire Investigation, and 
for a1 1 subjects. 

Data were reported on eight hundred and ten children at age four. 
In four hundred and five control (low risk) children the Incidence of 
apparent hearing problems was zero. Motor problems were next In order 
of rarity (1%), followed by vision problems (2%) , mental retardation 
(3^) , and behavior disorders {k%) . A distinctly higher rate of Inci- 
dence sets apart the remaining conditions. Significant speech dis- 
orders were encountered In Ken percent of the four year-olds, and ex- 
periential deprivation was reported In eleven percent. 

For the Factor I (gestational risk) the figures In one hundred 
and one four year olds were Slightly lower, by one percent, In most 
categories. One dlsabl 1 Ity state, experiential deprivation/ however, 
was much more common In Factor I cases. The Incidence of reported 
experiential deprivation was twenty-one percent. 

The small number of 'Factor II (delivery complications) makes use 
of incidence figures unreliable. In this group of twelve children 
there were no reported cases of hearlnb problems, mental retardation, 
motor disorders, or behavior dIsordersC In contrast, the Incidence 
of vision proMems, one case, was high; speech disorders were more 
common In this small group of children {\7%) than in any other. 
Finally, as Table shows, the Incidence of experiential deprivation 
was also the highest reported - kk% - which Is one child In three. 



Th« Factor III (neontt*! rl$k) group was substantial with data 
rtportad on 2»5 chlldrani No htarlng or motor disorders ware reported. 
Visual and tntetlectual problems ware quite low, two and. three percent, 
respectively. There was e six percent Incidence of behavior dlt* 
ordersi and the highest {ncldehce figures arose front experiential 
deprivation and speech disorders, twelve percent In each category* 

In seventy-seven Factor IV (multiple compl I cations) cases the 
only unreported category was hearing disorders. Three percent 
Incidence was reported for vision and wotor problems, both of which 
were the highest Incidence, except for the small Factor li gr^ 
Mental retardation was reported In six percent of the Factor IV 
children at age four years. Much higher Incidence of the remaining 
categories was reported; ten percent Incidence of emotional disorders j 
sixteen percent Incidence of speech problems, and an Incidence of 
nineteen percent for experiential deprivation were ascertained. 

The Uit row In Table 79 combines the Incidence figures for 
eight hundred and ten children. The Incidence figures are very sIm- • 
liar to those for the controls, wl^o constituted exactly f I fty percent 
of the reported cases. 

Most consistently deviant were the Factor IV (multiple risk) 
probands, amounting to seventy-seven cases. The Incidence of mental 
retardation was double the figure for the controls, six versus three 
percent. Motor disorders were three times as common, three versus 
one percent. Behavior disorders were two to three times more common 
In multiple risk children than In control cases, ten versus four per- 
cent. Speech disorders were half again as common, sixteen versus ten 
percent. 

Closest to the controls were the Factor I (gestational risk) and 
Factor III (neonatal risk) probands. In the Factor I group the Inci- 
dence of experiential deprivation, however, was double the control 
group's Incidence figure. 



Discussion 

The first observation whkh may be made Is that there Is clear 
significance In some if not all perinatal risk data. In particular, 
knowledge that there havd been multiple complications (Factor IV) 
predisposes children at age four to Intellectual and behavior dis- 
order^. For all risk groups there Is associated probability of 
experiential deprlyattonl It Ic least for the Factor III cases, 
but Is roughly doubled for the substantial Factor I and IV aroups 
of children. 

The incidence of experiential deprivation at age four is alarm- 
ing. For controls It Is on the order of eleven percent, meaning 
one child In ten of this population Is growing under adverse family 
circumstances of maternal deprivation or In a setting whose structure 
Is Inadequate. Setting aside the small Factor II group we see a 
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•till hlfhtr Incidence In the Factor 1 end Factor IV cases, fitven 
the high Incidence of several problems In the Factor IV (multiple 
compt I cat Ions) probands It Is disturbing to see that one In five (191) 
Is gr«Mlng under adverse environmental circumstances. 

Table 81 Indicates th^ extent to which disability states are 
related to race and social class, and to each other. It Is helpful 
to note that race and social class aru highly correlated In the group 
of four-year olds ( r - .57, p <.01). This arises because most black 
subjects are lower class and forty-two percent of the probands are 
black. Race Itself turns out to be connected wl th the disabi 1 1 ty 
states mental retardation and speech disorder to a low but statist! - 
cally significant extent U « .07 , p <.05) . The statistical sig- 
nificance Is marginal, and^due to the high number of degrees of free- 
dom. In contrast, the correlation of race/experlenttal deprivation 
Is substantial , and accordingly statistical ly slgnl f leant (r •» .36, 
p <.0l). As In the relationship with social class the connection Is 
not surprising. It Is, however, regrettable, since It puts the popu- 
lation of black children clearly at risk In the social sense. Sex, 
being a boy, Is associated with only one disability state, speech 
problems - .15, p <.01) . 

The disability states tend to be largely independent of each 
other. The most statistically sound connection Is between mental 
retardation and speech disorders " .26, p <.01). The next most 
common Is speech disorders and behavior disorders (r » .22, p <.01), 
a connection the writer has ^dl scussed extensively elsewhere (Jordan, 
1972). The third most robust pal rings are the connection between 
mental retardation and experlenti al deprivation (r- .18, p <.01), 
and visual disorders and motor disorders (x - .iST p ^.Ol). This Is 
fol lowed by mental retardation and behavlo7 d I sorder ( r^ - .17, p <.01). 

It Is worth noting that the disability state most consistently 
associated with other disability states Is speech. The strength of 
the relationship to other states Is not large, with correlation co- 
efficients no higher than .26. However, the connection Is extensive 
and Involves all seven dIsabI 1 1 ty states except visual disorders. 
It Is helpful to recall the eleven percent Incidence figure for all 
eight hundred and ten children given In Table 80. Special problems 
constitute a pervasive and connecting element In the nexus of dis- 
abi 1 I ty states In young chl Idren . 

The general observation emerges that a population of low biolog- 
ical rlsK fotjr year olds contains a number of children with sltjnlfl- 
cant problems. When a contrast group of perinatal Hek chlldrim Is 
studied a more acute picture of problems of potential significance 
for schools emerges. The range of Incidence figures Is generally 
highest for experiential deprivation, speech problems, and behavior 
disorders. Envl.ro^jtul factors play a sJgnlf Iclant role fn disa- 
bility states. Table 82 sh«MS the effects of aeplying the sixty six 
months regression Models to the f^tsabtllty Scoring Instrument. Model 
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5| deleting social class scores, dropped the value of the model from 
.0*» to .OK We see that three quarters of the variance In this barely 
statistical significant model (R^ - .03) was due to social class. 



Part Two 

Frcm the analyses of Part One It Is clear that disabi Hty states at 
the end of the preschool years can be traced to perinatal Information/ 
The Information contains a hiatus, however, at the point of information 
from a variety of sources In the years between birth and the criterion 
age* For this reason a second analysts of disabil Ity criteria at ages 
six and six and a half years of age (Ti2 and T13) was conducted. Pre- 
dictors were assembled from three domains and are shown In Table 83. 
From the domain of child development mt^asures were retrieved for the 
following variables birth weight In lb., Apgar scoro (Apgar & James, 1962), 
sex, biological risk, somatype (smal I , length and weight), and 12 month 
development. Apgar score Is a rating from an expected maximum of 10 
down to zero on five aspects of neonatal cond 1 1 ton, and biological risk 
describes degree of biological Jeopardy on a scale from zero for no 
apparent risk to five for a maximum degree of risk, e.g. very low birth* 
weight or very low Apgar. This rating scheme Is given in the Appendices. 
From the domain of BCoial expevienoe the perinatal social class score 
(McGuIre 6 White, 1955), a social risk score from 1-5 based on the lowest 
half only of the SES distribution for IOO8 newborns, ethnic group member- 
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ship and a life changes score were selected. This last element, the 
life changes score. Is the work of Coddington (1972) and consists of a 
weighted score for degrees of change and upheaval In a child's life 
(see Appendix) • From the domain of matex^ml oharaoteHetios three 
elements were chosen; thoy were mother's level of education plus her 
age and marital status at the ^Ime of delivery. The entire set of pre 
dlctors Is listed In Table 83. Criteria for the analyses were those 
elements of the disability set which contained enough cases to make 
multivariate analysis applicable. The criteria were five - the total 
number of disabilities recorded for each child, retarded mental per- 
formance, experiential deprWutton, speech problems and abnormal 
behavioral states. 



Method 

The statistical technique used to analyze antecedents to disability 
at age six was chosen on the basis of (Da multivariate approach 
(2) exploration of Interaction effects and (3) deletion of non-slgnlf 1- 
cant predictors* The method chosen was Koplyay's (1972) AID-'i regression 
Interaction program. This technique developed by Sonqulst (1970) dichot- 
omies predictors In order of power to raise the value for the criterion 
within arbitrary limits for size of cells and levels of predictor values. 
Table 83 lists the levels of the predictor variables, which are not 
necessarily In obvious form; e.g. Apgar levels and Apgar scores. 



Findings 

Figures One to Five show the AID-'^ trees for the five predictors. 
The first, Figure 1, shows the Interaction regression model for the 
total sum of Identified disability states* Tie maximum number of states 
recorded for any six year old was four, while the majority of children 
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had none. The number of cases at ag : six (T12 + Tn) with all pieces 
of Information in the predictors and criterion series was almost four 
hundred (N-384). Of the thirteen predictors employed the program 
selected six, and they were In order of magnitude of contribution to 
maximizing the value life changes, del i very age, Apgar score, sex, 
and SES. The maximum R^ value of the model after seven spllfs was .2k. 

The AID-^ Tree in Figure 2 presents the pattern and order of 
significant predictors for mental retca^dation identified at age six. 
Figure 2 shows that a set of successive dichotomies of the data on three 
hundred and six children created a regression mode' with a maximum R^ 
value of .10. The most significant dichotomy was based on ethnic 
group, with quite similar mean criterion scores of ].8k and l.95> 
although the number of cases in the two cells Is markedly different. 
The high side of the tree - meaning criterion scores Indicative of non- 
retardation - Is explicated only a little further, and by Apgar scores. 
On the more extensive low side of the tree group 2 composed of 56 
cases is more fully elaborated by delivery age, SES, and life changes. 
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Figure 3 reports the AID«ii analysis of factors Influencing the 
presence of eocpeHential depHvation In three hundred and seventy 
(N-370) children at age six yecrs. On the high side of the tree two 
terms (white) ethnic group and life change scores raised the value 
to ,25. The low side of the treu, Indicative of the tendency to experi- 
ential deprivation through mean scores closer to I •00, is more elaborated* 
The life changes scores In groups 6 c>nd 7 rals^ the to .29, and 
subsequent elaborations through maternal level of education - including 
a squared vector In groups 1 1 and 12 raise the proportion of criterion 
variance accounted for to .3'** 

Figure presents data or\ speeoh prcbteme on over three hundred 
children (N«325) by means of an AIO-A analysis* Koplyay's Interaction 
program produced a brief array of predictors in a regression model which 
gave a low account of criterion variance (R^ «» ,05» P<*0\)\ The 
order of the predictors used In the regression model was 12 month 
development, maternaV education, and birthwelght In a simple symmetric 
tree, • 

The last figure, dealing with abnormal behavior analyzed data 
from M«3B3 children from birth to age six years,' The maximum R^ gen- 
erated by the AID-A program after five splits was R^ = .08, The order 
of the predictors, In Figure 5 shows, was sex, life changes, Apgar, 
maternal education and delivery age. 



Discussion 

The five criteria employed were those on which there were enough 
observations to make an analysis worthwhile. After excluding visual 
and auditory problems on these grounds the remaining five criteria were 
analyzed In statistically significant regression models/ The R^ values 
summarized in Table show a range from .05 for speech problems to 
.3^ for experiential deprivation* The mean of the five R^ya lues In 
Table 8^ Is R^ = AS. Al I the models were statistical ly significant, 
and ranged from R^ « ,05 to .3^. The most complex model with the longest ^ 
predictor series Is that In Figure I for the total disability score. 
The briefest was that for speech problems in Figure Apart from the 
size of the R^ values generated by maximizing dichotomies the AID-'* 
program generates a tree whose shape Is noteworthy. Only one tr^e, that 
in Figure h for speech problems Is symmetric. The rest of the tripes 
are asymmetric, with three of the four elaborated on the side of the 
dlsabl 1 1 ty states. ' 

In Sonqutst's (1970) view asymmetry of a tree, a CS model as he 
terms It, Is best explained as one In which Interaction effects among 
variables Is maxim^al. In this regard, we can observe therefore, that 
the antecedents to discrete disability states lln the data of this report 
are more than merely add I tl ve 1 tnear componfints, but also Interactive 
to a considerable degree. A further consideration In the branching 
patterns of the trees Is that the tree In figure I for the sum of 
disability states, i.e., multiple disabilities. Is what Sonqjist calls 
a trunk-branch type. This symmetric pattern Is a representation of 
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addtllvlty among the Independent vartdb)es> A final observation In 
the nature of the AID-V trees Is the occasional existence of non- 
linear components/ In Figure 1 Apgar scores occur twlce> as groups 
5» 7 and 10, 11. This Indlc^tas a squared element In the Interaction 
pattern. It fs also seen more clearly In Figure 3 which has maternal 
education In groups 8» 9, and 10, U, as well as life changes In groups 
5 and 6, 7- 
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The predictors elicited as the potential Influences on the cri- 
terion series were thirteen In number. However, some of the predictors 
were discarded In all five analyses. In Table 85 we see li^at the first 
of the rejected predictors was somatype \r\ the development domain- 
This was membership In the class of newborns whose length and weight 
were both In the lowest cell of a 2x2 table. This possible Indicant 
of low biological level had no sequelae in the form of the disability 
states analyzed at age six. Equally trivial was the degree of biological 
i*£a/c calculated from perinatal data, a finding not unrelated to Parts 
Two to Four of this re[>ort. The third consistently rejected predictor 
in Table 85 Is the sooiat Hak score, a value calculated by treating the 
SES scores, which turned out to be nx>re useful In their original form, 
A fourth unused predictor^ from the maternal domain, was the status 
of the proband ^s mothers as married/unmarried at delivery. 

In a positive sense some of the predictors groups turned out to 
be especially useful In the context of the full set of thirteen pre- 
dictors. The criterion mental retardation drew on five predictors and 
three of them were tn the domain of social experience, life changes, 
ethnic group, and SES score. Among the predictors the element used 
most frequently was Coddlngton*s (1972) life changes score. It was 
used in regression models of four criteria, the sole exception was 
the criterion speech problems. More Interestingly, the life changes 
score created one of the first two dichotomies in three of the five 
criterion trees. Three other predictors were usiid fn three of five 
regression iticdels. In the predictor domain of chMd development Apgar 
scores were used to raise significantly the value of criteria total 
score, mental retardation, and abnormal behavior. This Is an interesting 
finding since Apgar scores have not proven significant for criteria 
beyond the period of Infancy in the writer's analyses of development. 
However, In none of the analyses was Apgar used In the early, most 
Influential AID-'i splits of predictors. Two other predictors, both 
from the domain of maternal characteristics were retained In three of 
five trees. They were maternal age at delivery of the proband and 
level of school tng. 

In gen«5ral tzi ng f rom the findings of this analyses of disability 
states It Is Interesting to note the value of Coddington's life chanqee. 
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This measure consists at all stages of cht Id development of weighted 
experiences ranging fr^m mild to serious^ from benign to catastrophic, 
and taking the form of either d I rect experiences by a child or In his 
family. In this sense the life changes assess the dynamic aspect of 
a child's life, and we see In the Inportance of the Coddlngto^i measure, 
which Is listed as an appendix, the effects of stress on chlid develop* 
ment. 

A second generalliat Ion Is that a multivariate approach to dis- 
ability states In children at age six Is shown to be beneflclaK For 
each of the five disability states a unique set of significant ante- 
cedents may be glimpsed (In Table 85). fn contrast, there tends to be 
consistency In the configuration of Interactions - asymmetric trees - 
for each unique set of predictors. The range and complexity of 
Influences on disability states and school entry age Is thus elucidated 
to some extent, with the promise of greater clarity for emerging from 
further work. 

Perhaps the most baste observation of all Is that disability states 
may be viewed as susceptible to analysis In rational terms. From 
empirical analyses of dlsablilty states can flow a better grasp of the 
points at which child maldevelopment can be approached on a reasoned 
basis of population characteristics as well as Idiosyncratic (Individual) 
case histories. 
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TABLE 1 



CRITERIA FOR SELECTION OF EXPERIMENTAL SUBJECTS IN 1966 COHORT ^ 



Factor. I Disorders of Pregnancy and Gestation 

Anemia of pregnancy, toxemlai pyelonephritis, diabetes, 
miscarriages, eclampsia, pre-eclamps la, serious Infec- 
tions, over-and under-age, developmental anomalies, 
hypertension, hemorrhages 

Factor II Disorders of Delivery 

Cord compi Icatlons, del Ivery complications 

Factor III Neonatal Disorders 

Low birth weight. Immaturity, hemolytic disease , low 
Apgar , anoxia, multiple birth (not twins), traumatic 
defect . 

Factor IV Hul t Ipl e Compl Icat Ions 

Factors I + II, I + III, II + III, I + II + III 



^All diagnoses equated by use of the International Classification of 
Diseases. ^ ~— ~— — 
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TABLE 2 



NUMBER OF CASES STUDIED AT 
AGES 36 - 78 MONTHS 



(Te) (T7) (Te + T7) ^ 

36 Hos. ^12 Hos. 3 yrs. 

380 376 756 

(Te) (T9) (Ts + T9) 

kB Hos. 5^ Mos. 4 yrs. 

k2\ kOk 825 

(Tio) (Th) (Tio + Til) 

60 Mos. 66 Mos . 5 yrs. 

h]k 392 806 

(T12) (T13) (T12 + T13) 

72 mos. 78 mos . 6 yrs. 

396 370 766 
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TABLE 3 



W I NTER AND SUMME R TARGET STUDY GROUPS 



GROUP 



Tg, Ts, Tio» Ti2, T7, T9, Til, Ti3 

WINTER ^ SUMMER 

36, 60 and 72 Hos. 'f^, S*** 66, and 78 Mos. 



Controls 



50% 



50% 



Factor 1 

(G&8tatior\at Risk) 



all 



none 



Factor II 

{Delivery Risk) 



none 



all 



Factor in 

(Neonatal Risk) 



S0% 



sot 



Factor IV 

(multiple Risk) 



none 



all 
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TABLE 31 



COMPARISON OF REGRESS I ON MODELS OF PHYSICAL GROWTH AT 36 MONTHS (Te) 



Model Criterion 



1. 
2. 



(U Weight 



R2 



.03 
.01 



5.80 



.01* 

.01 

.10* 



I. 

3. 



(1) Weight 



.03 
.01 



A. 85 



.01* 

.02 

.01* 



1. 



(1) Weight 



.03 
.02 



2.i|| 



.01* 

.02 

.12* 



I. 

2. 



(2) Height 



.07 
.Ok 



II .Oil 



.00002* 

.0009 

.001* 



1 . 
3. 



(2) Height 



.07 
.05 



.0001^2* 
.02 

.00006* 



1 . 



(2) Height 



.07 
.03 



8.1«3 



.00002* 

.003 

.00k* 



*Slgnlflcance of the difference from zero. 



TABLE 32 

COMPARISON OF REGRESSION MODELS OF MOTORIC GROVn'H AT 36 MONTHS (Tg) 



Model 



Crl ter Ion 



R2 



1. 
2. 



(3) PAR Ambulation 



.08 
.06 



5.30 



.0001* 
.02 

.00002 A 



1. 
3. 



(3) PAR Ambulatio: 



.08 
.07 



.95 



.0000 I A 
.32 

.00001* 



1. 



(3) PAR Ambulation 



.08 
.03 



.00001* 

.00006 

.OO*** 



1. 
2. 



Ci) PAR Manipulation 



.01 

.00001 



.32* 

.06 

.06* 



1. 



3. 



W PAR Manipulation 



.01 
.0008 



.05 



.32* 

.75 

.23* 



1. 



(*») PAR Manipulation 



.01 
.008 



.n 



,32* 

.73 
.70* 



1 . 
2. 



(5) PAR Phyeioal 



.05 
.02 



7.63 



.0006* 

.0006 

.007* 



i. 

3. 



(5) PAR Phyeioal 



.05 
.05 



^1 



.0006* 

.'♦3 
.002* 



(5) PAR Phyeioal 



.05 
.03 



6.70 



.0006* 
.01 

.00'** 



*Slgnl f Icance of the difference from zero. 



TABLE 33 

COMPARISON OF REGRESSION MODELS OF COGNITIVE GROWTH AT 36 MONTHS (Te) 



Model Criterion 



r2 



(6) PAR ConrmniQation 



(6) PAR Comiunioation 



(6) PAR Corniunioation 



(7) PPVT 



(7) PPVT 



(7) PPVT 



.23 
.19 



.23 
.20 



.23 
.09 

.12 
.11 



.12 
.12 

.12 
.09 



8.66 



12.80 



59.53 



5.30 



.75 



3«».85 



<.00001>v 
.00002 
<.00001A 



<. 00001 A 

.0001 
<. 00001 >v 



<. 00001* 

.00001 
<. 00001* 



<.00001'V 

.02 
<.00001»v 



<. 00001* 
.38 
<. 00001* 



<. 00001* 

.00'* 
<. 00001* 



*Signl f Icance of the difference from zero. 



TABLE 35 

COMPARISON OF REGRESSION MODELS OF PHYSICAL GRO^H AT i»2 MONTHS (T7) 



Model 



Criterion 



R2 



I 

2. 



(8) Weight 



.05 
.03 



3.33 



.0002* 

.06 

.003* 



I. 
3. 



(8) Weight 



.05 
.Ok 



).16 



.0002* 

*28 

.001* 



(8) Weight 



.05 
.05 



.007 



.0002* 
.93 

.0007* 



1. 
5. 



(8) Weight 



.05 
.02 



7.07 



.0002* 

.008 

.02* 



1. 
2. 



(9) Height 



.03 
.02 



3.08 



.01* 

.07 

.03* 



1. 

3. 



(9) Height 



.03 
.03 



.03 



.01* 
.007* 



I . 



(9) Height 



.03 

.03 



.59 



.01* 

M 

.01* 



1. 
5. 



(9) Height 



.03 
.02 



{|.58 



.01* 

.03 

.06* 



''Significance of the difference from zero. 



ERIC 



COMPARISON OF REGRESSION MODELS Of fOTOHtt iROWTH AT FORTY TVO KOMTHS (T;)! 

CRITERIA (10), (U) . AMD (12) 



Criterion 



2. 



(10) PAR AmbulaHon 



.08 
.06 



.12 



<. 00001* 
.71 
<.0000)* 



i. 
J. 



(10) PKf^Ambu^aHon 



.08 
.08 



.ft? 



<. 00001* 

,76 
<.000O»* 



1. 



(to) PAR AmbulaHon 



.08 
.08 



.01 



<. 00001* 
.91 

<. 00001* 



1. 

5, 



(10) ft^ft, AmbutaHon 



.08 
.03 



29.19 



<.0000»* 
<.0000> 



I. 



2. 



{11} PAR Manipulation 



.01 

.001) 



2.63 



.*0* 

.10 

.71 



1. 
3. 



(11) PAR Manipulation 



.01 
.009 



.98 



.32 
38* 



I. 



(1 1 ) PAR Manipulation ' 



.01 
.01 



.01 



.*0* 

.91 

.26* 



I. 
5. 



(11) PAR Manipulation 



.01 
.009 



,M0* 

.38 

.35* 



1. 
2. 



(12) PAR Phyaioal 



.02 
.01 



1. 75 



.08* 

.18 

.09* 



1, 
3. 



(12) PAR Phyeioal 



.02 
.02 



.01 



,08* 
.91 



I. 



(12) PAR Physical 



.02 

.CiJ 



.38 



.08* 

.53 

.0*1* 



I. 
5. 



(12) PAR Phyeicn'. 



.02 
.008 



5.1(6 



.08a 

.01 

.Ii3* 



*Sl9nlf lc«ftc« of the difference from zero 



TABLE 37 

COMPARISON OF REGRESSION MODELS OF COGNITIVE GROWTH AT FORTY TWO MONTHS (T7): 

CRITERIA (U) and (U) 



•ucl 



Criterion 



R2 



I. 
2. 



(13) PAR Comunioation 



.12 
.11 



3.01 



<. 00001* 

.08 
<. 00008* 



3. 



(13) PM< Ccmmnioation 



.12 
.12 



.16 



<. 00001* 

.68 
<. 00001* 



1. 



(13) PAR CommntQation 



.12 
.12 



1.91 



<. 00001* 

.16 
<. 00001* 



I. 
5. 



{13) PAR ConrruniQation 



.12 
.02 



39.96 



<. 00001* 
<. 00001 
.06* 



I. 



2. 



Ok) PPVT 



.18 
.18 



1 .05 



<. 00001* 

.30 
<. 00001* 



1.' 

3. 



Ok) PPVT 



.18 

.18 



.16 



<. 00001* 

.68 
<. 00001* 



1. 



k. 



Ok) PPVT 



.18 
.18 



.96 



<. 00001* 

<.32 
<.00'i* 



I. 
5. 



Ok) PPVT 



.18 
.01 



68.01 



<. 00001* 
<. 00001 
.08* 



*SignIf Icance of the difference from zero 
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COHPAniSON OF REQRfiSS I ON MODELS OF PHYSICAL AND MOTORIC GROWTH AT W MONTHS (Te) . 

CRITERIA (15, (16), AKDC?) 



Mode I 



Criterion 



R2 



1. 

2. 



(is) Weight 



.007 
.0U2 



.8A 



.6S* 



3. 



(15) Weight 



.007 
.006 



.09 



.76 



(15) Weight 



.007 
.005 



.71 



.39 
.61* 



I. 
2. 



(16) Height 



.02 
.00k 



.Ok 
.01 

.'•7* 



I. 
3. 



(16) Height 



.02 
.02 



.5k 



.Ok 
M 
.03* 



1. 



(16) Height 



.02 
.02 



].k2 



.Ok 

.23 

.03* 



I. 

2, 



(17) Copy Forms 



.lit 
.\k 



.17 



<. 000001* 
<. 000001* 



1. 

3. 



(17) Copy Forms 



.\k 
Ak 



.25 



<. 000001* 

.61 
<. 000001* 



I. 

k. 



(17) Copy Forms 



.\k 
.02 



39.26 



<. 000001* 
<. 00000 I 
.06* 



*Slgnif Icance of the difference from zero. 



TABLE 'lO 

COMPARISON Cr REGRESSION MODELS OF COGNITIVE GROWTH AT FORT^ EIGHT MONTHS (Tg) 

CRITERIA (18), (19), AND (20) 



Model 



Cr I terlon 



R2 



2. 

1. 

3 

1. 

1 . 

2. 



(18) PI^]) Responstveness 



(18) ^^^]) Responsiveness 



(18) Responsiveness 



(19) PI Vocabulary 



.08 
.07 

.08 
.07 

.08 
.00l| 

.18 
.18 



1.81 



2.35 



31.50 



.001 



<. 00001* 

.16 
<. 00001* 

<.O00Ol* 

.12 
<. 00001* 

<. 00001* 
<. 00001 
.69* 

<. 00001* 

.98 
<. 00001* 



3. 



(19) PI^2) Vocabulary 



.18 
.18 



.001 



<. 00001* 

.96 
<.OO00l'f 



I. 



(19) PI (2) Vocabulary 



.18 
.03 



65.21* 



<. 00001* 
<. 00001 
<.O06* 



I. 

2. 

I. 

3. 

1. 



(20) PI (3) Numerical 



(20) PI (3) Numerical 



(20) PI (3) Numerical 



.1 
.1 

.1 
. I 

.1 

.Ok 



.38 



.36 



31.97 



<. 00001* 

.68 
<. 00001* 

*. 00001* 

.51* 
<.002* 

<. 00001* 
<.0000l* 
.002* 



*Slgnlf t.ance of the difference from zero 



erJc 



CdMPARISON OF REGRESSION MODELS OF COGNITIVE GROWTH AT FORTY EIGHT MONTHS (Tq)s 

CRITERIA (21). U2)» and (23) 



Model 



Criterion 



1. 
2. 

I. 
3. 

1. 

1. 
2. 

1. 
3. 

I. 

I. 

2. 

I . 
3. 

I. 

k. 



(21) PI^ijj Sensory 



(21) PI ^(jj Sensory 



(21) PI^j,) Sensory 



(22) PI 



Total 



(22) PI 



Total 



(22) PI 



Total 



(23) Boehm 



(23) Boehm 



(23) Boehm 



.25 
.Zk 

.25 
.25 

.25 
.03 

.22 
.22 

.22 
.22 

.22 
.02 

.16 
.16 

.16 
.16 

.16 
.03 



.07 



.09 



103. ^tS 



91 .27 



.17 



.Ik 



5A.21 



<. 00001* 

.93 

<.0000l* 

<. 00001* 

.75 
<. 00001* 

<. 00001* 
<. 00001* 
.01* 

<. 00001* 

.61 
<. 00001* 

<. 00001* 

M 

<.0000l* 

<. 00001* 
<. 00001 

<.01A 



<. 00001 A 
<. 00001 A 



<. 00001* 
.62 

<.008* 

<. 00001* 
<. 00001 
<. 00001* 



ASIgnlf Icance of the difference from zero 



TABLE i»3 



COHPARISOH OF RECKtSSION HOOELS 6F fHVSICAL ANOHOTOftlC GROWTH AT 5% MOKTHS (T^) 

CftlTEftfA (2«i), (25), ANO (26) 



Kodtl 



Criterion 



2. 

I. 
3. 

I. 
ii. 

I. 
5. 

>. 
2. 

t. 
3. 

I. 
<i. 

I. 
5. 

\, 
2. 

I. 
3. 

I. 

t. 

S. 



(2't) W*l9ht 

(24) Weight 
(2<t) Weight 
(21*) Weight 

(25) Height 
(25) Height 
(25) Height 

(25) Height 
(ii) Copy Forms 

(26) Copy Forms 
(26) Copy Forms 
(26) Copy Forms 



.03 
.02 

.03 
.02 

.03 
,02 

.03 
.01 

.02 
.01 

.02 
.02 

.02 

.02 

.02 
.008 

.20 
.19 
.20 
.19 

.20 

.20 

.20 
.0) 



.80 



1.36 



.41 



6.56 



1.15 



.36 



.006 



5.38 



5.27 



2.kk 



,18 



75.05 



.Oil* 

.37 

.0)* 

.04* 

.28 

.04* 

.04* 

.51 

.28* 

.04* 

.01 

.01 

.04* 

.28 

.13* 

.14* 

.54 

.09* 

.14* 

H 
.08* 

.14* 

.02 

.58* 

<. 000001* 

.02 
< .000001* 

<. 00000 I* 

.11 

<. 00000 I* 

<. 000001* 

.66 
<.0000l* 

'.OOOOOI* 
'.000001 
.01' 



*$<grtlf lance of the difference from zero 



TABLE H 

COMPARISON OF REGRESSION HOOELS OF COGNITIVE DEVELOPMENT AT 5ti HONTKS (t^)) 

CRITERIA (27). (28), AND (29) 



Cr lurlon 



R' 



I. 
2. 

1. 
3. 

k. 

I. 
5. 

1. 
2. 

I. 
3. 

I. 

4. 



2. 

I. 
3. 

t. 
k. 

1. 
5. 



(27) PI^i^ R*tponslvene$t 
(27) PI^I^ Reiponslveness 



(27) Pt^^^ Responsiveness 



(27) Pifi) Responsiveness 
(26) Pi|2j Vocebulary 

(28) PIjjj Vocebulery 
(28) PIj2) VocebuUry 



(28) Plj2j Vocebulery 



(29) Pljjj NumerUel 



(29) PI^j^ Numerical 



(29) PI^jj Numerical 



(29) PI^,j Numerical 



.Id 
.11 

.\k 
.1) 

.14 

Alt 

.\k 
.03 

.19 
.17 

.19 
.19 

.19 
.19 

.19 
.03 

.25 
.23 

.25 
.25 

.25 
.2k 

.25 

.Oti 



10.65 



2.76 



.001 



42.96 



9.06 



.26 



.95 



70.65 



8.61 



.40 



• 70 



97.76 



<. 00000 I* 

.0001 
<.00000l* 

<. 000001* 

.09 
<. 000001* 

<. 00000 I* 

.97 
<.0000l* 

<. 000001* 
<. 000001 
.008* 

<. 000001* 

.002 
<. 000001* 

<. 000001* 

.59 
<. 000001* 

<. 000001* 

.32 
<. 000001* 

<. 000001* 
<. 000001 
.009* 

<.000OOI* 

.003 
< .000001* 

<. 000001* 

.52 
'.000001* 

<. 000001* 

M 
<. 000001* 

<. 000001* 
<. 00000 1 

• .000001* 



*SigniFicance of the difference from zero 



COMWMSOH OF MCMSSION HO0£LS OF COCNITIVC OEVCIOPHENT AT 5* MONTHS (7^, 

Cmim (}0),.(JO. AND (32) 



Hod* I 



Crittrlon 



ft2 



I. 

J. 

I, 
3. 

I. 

li. 

I. 
5. 

1. 
2. 

1. 

3. 

I. 

4. 

I. 
5. 

I. 
2. 

1. 
3. 

I. 

k. 

I . 
5. 



(30) PI^^j Seniory 
(30) PI Seniory 
(30) Pljj^j Seniory 

(30) PIj^j Sensory 

(31) PI, 



Total 



(31) PI 



Tote) 



(31) PI 



Tou) 



(31) PI 



Total 



(32) Boehffl 



(32) eoehm 



(32) Boehffl 



(32) Boehn 



5 
k 

S 
k 

5 

5 

5 
02 

2k 
22 

24 

2t| 

2't 

2Jt 

2l| 
03 

19 
18 

19 
19 

19 
19 

19 
02 



;.09 



3. OS 



.57 



56.19 



t0.6li 



2. Oil 



.03 



97.36 



S.Od 



.25 



.38 



75.39 



<. 000001* 

.Ok 
<. 000001* 

<. 000001* 

.08 
<. 000001* 

<. 000001* 

.ki 

<.OOOOOI* 

<.OOOOOI* 
<. 000001 
.10* 

<. 000001* 

.001 
<. 000001* 

<. 000001* 

.15 

<. 000001* 

<. 00000 I* 

.8(1 
<. 000001* 

<. 000001* 

.000001 
<.006* 

<. 00000 I 

.02 
<. 000001 

< .000001 

.61 
<. 000001* 

<. 00000 I* 

.53 
<. 000001* 

<. 00000 I* 
<.OOOOOI 
.Ok* 



ASIgnlf icance of the difference from zero 



TABLE i»6 

COMPARISON OF REGRESSION MODELS OF PHYSICAL DEVELOPMENT 
AT SIXTY MONTHS (TiqV^^ 03) AND W 

Model Criterion r2 f p 

.01 ,ZI\* 
(33) Weight .28 .59 

.01 



.01 .21,* 
(33) Weight .0l« .82 

.01 .lA* 



.01 .21,* 
(33) Weight .07 .77 

.01 ,]k* 



.01 .21,* 
(33) Weight I.87 .17 

.01 .31* 



.01 .21,* 
(33) Weight ^.Bk .05 

.001, .66* 



.02 .03* 
(3M Height 1.61, .20 

.02 .03* 



.02 .03* 
(3'») Height 3.'»9 .06 

.02 .08* 



.02 .03* 
(3^) Height .15 .69 

.02 .01* 



.02 .03* 
iik) Height .008 .92 

.02 .01* 



.02 .03* 
(3M Height 5-73 .01 

.01 .22* 



*Slgnl f Icance of the difference from zero. 



COMPARISON OF REGRESSION MODELS OP COGNITIVr OEVELOPHENT 
AT SIXTY MONTHS (Tio): CRITERIA (35) AND (36) 



Modal Criterion R^ 



1. .008 .50* 
(35) Digit Span .002 .95 

2. .008 .3'»* 



1. .008 .50* 

(35) Digit Span 2.27 .13 

3. .002 .79 



1. .008 .50* 

(35) Digit Span 1.33 .Z** 

.005 .57* 



I. .008 .50* 

(35) Digit Span .02 .86 

5. .008 .3'»* 



1 . .008 »50* 

(35) Digit Span .36 .5'* 

6. .007 .39* 



1. .19 <. 000001* 
(36) Auditory Association .008 .92 

2. .19 <. 000001* 



I. .19 <. 000001* 

(36) Auditory Association .23 .62 

3. .19 <. 000001* 



1. .19 <. 000001* 

(36) Auditory Association .21 .ih 

t». .19 <. 000001* 



1. .19 <. 000001* 

(36) Auditory Association 78.29 <.00000l 

5. .02 .01* 



1. .19 <. 000001* 

(36) Auditory Association .61 M 

6. .19 <. 000001* 



ASign^i f Icance of the difference from zero 



TABte liB 



COMPARISON OF aEGRESSION HODEIS OP COONITIVE DEVELOPHENT 
AT SIXTY MONTHS (Tio)« CRITERIA (37) AND (38) 



no<j6i 


Wr 1 \Br ion 




r 


r . 


1. 


(37) Vocabulary 


.11 




<. 000001* 






.27 


.60 


2. 


.11 




<. 000001* 


1. 


(37) Vocabulary 


.11 




<. 000001* 






.97 


.32' 


3. 




.10 




<! 000001* 


1. 




• 1 ' 




<. 000001* 




(37) Vocabulary 






.21 




.10 




<. 000001* 


1. 




• n 




<»000001* 




(37) Vocabulary 




33.3V 


<. 000001 


5. 


.03 




.OO^J* 


1. 




.11 




<. 000001* 




(37) Vocabulary 




.32 


.57 


6. 




.11 




<, 000001* 


K 




M 




,000l* 




(38) Adjustment 


.06 


3. '♦9 


,06 


2. 




.0002* 


1. 




.06 




,0001* 




(38) Adjustme^it 


,06 


.36 




3. 






.00005* 


1. 




,06 




.0001* 




(38) Adjustment 




'♦.39 


.03 


k. 




.05 




.0003* 


1. 




.06 




.0001* 




(38) Adjustment 




\0M 


.001 


5. 




.03 




.005* 


1. 




.06 




.0001* 




(38) Adjustment 




.05 


.81 


6. 


.06 




,00004* 



*Slgnlf Icance of the difference from zero 



TA$LE k$ 

COMPARISON OF REfiRE$$ION MOOEU Of PHYSIC At OEVHOPMENT 
AT SIXTV SIX H0H1HS (Tn)l CftlTEfttA AND (<(0) 



HodeT Criterion P P' 

1. .02 ,1$* 
(J9) Weight .OOr 

2. . .02 .09* 



I. .02 .16* 

(39) Welfiht .02 .66 

3. .02 .09* 



\. .02 .ie* 

(39) Weight .005 .9V 

»i. .02 .09* 



I. .02 .16* 

(39) Weight 2.9«» .08 

5. .01 .29* 



1. .02 .16* 

(39) Weight 1.64 .08 

6. ,02 .11* 



1. .02 .16* 

(39) Weight 2.9<» .08 

7. .01 .29* 



\. .03 .02* 

(<iO) Height -.04 1.00 

2. .03 .0!* 



1. .03 .02* 

{kO) Height -.05 t.OO 

3. .03 .01* 



1. .03 .02* 

CiO) Height .06 .79 

k. .03 .01* 



I. .03 .02* 

ikO) Height 5. 01 .02 

5. .02 .11* 



I. .03 .02* 

(i»0) Height 2.27 .13 



6. .02 .03 



1. .03 .02* 

(1(0) Height 1.87 .13 

7. .01 .03* 



*Stgni f icance of the difference from zero. 



TABU 50 

COHPAI^iSON OP ReGRE$SION HOOEIS OP COQNITtVI DEVEIOPHENT 
AT e$ MONTHS (Tn) j CRITERIA (Itl) AMO <«) 



Kodol • Criterion 



R2 



2. 



(41) Digit $p«n 



.007 
.007 



.oot 



.77 
.97 



I. 
3. 



(M) Digit Sp*n 



.007 
.006 



.01 



.77 
.57 



I. 



(M) Digit Span 



.007 
.006 



.03 



.61) 



I. 
5. 



(dO Digit Span 



,007 
.004 



.77 
.37 
.78 



I, 

6. 



(41) Digit Span 



.007 
.003 



1.19 



.77 

'V 
,85 



I. 
7, 



(41) Digit Span 



.007 
,00$ 



.16 



.77 
*9I 
.36 



I. 
2. 



(42) Audit. Assoc. 



.23 
.23 



.002 



<.0000)* 

.96 
<. 00001* 



V. 
3. 



(42) Audit. Assoc. 



.23 
.23 



.02 



<. 00001* 

.87 
<. 00001* 



1. 

4. 



(42) Audit. Assoc. 



.23 
.23 



.72 



<. 00001* 

.39 
<.0000t* 



1. 

5. 



(42) Audit. Assoc. 



.23 
.02 



97.58 



<.0000l* 
<. 00001* 
.08 



I. 
6. 



(<i2) Audit. Assoc. 



.23 
.22 



2.23 



<. 00001* 
<. 00001* 
<. 00001* 



7. 



(42) Audit. Assoc. 



.23 
.22 



.81 



<. 00001* 

.48 
<. 00001* 



*Signif Icance of the difference from zero 



tABLE 51 

coHPAftisoN or ftEOftessioN mm of coonitivc oevclophent and aojusthcnt 

AT SIXTY SIX HO^»TMS (Tii) I CMTeRIA AND {kk) 



CriurtOft 



1. 
2. 

I. 
3. 

I. 

I. 
5. 

I. 
6. 

1. 
7. 

t. 
2. 

1. 

3. 

I. 

k. 

K 
5. 

I. 
6. 

1. 
7. 



{ki) VocabuUry 



(A3) Vocabulary 



(ky) Vocabulary 



{k}) Vocabulary 



(43) Vocabulary 



(43) Vocabulary 



(i|<i) Adjustment 



{hk) Adjustment 



(kU) Adjustment 



(kk) Adjustment 



(M) Adjustment 



(44) Adjusli.icnt 



.21 
.21 

.21 
.21 

.21 
.21 

.21 
.03 

.21 
.21 

.21 
.20 

.08 
.08 

.OS 
.08 

.08 
.07 

.08 
.01 

.08 
.07 

.08 
.07 



<.oooov* 

.0008 .S7 

<. 00001* 



.01 



1.13 



83.41 



t.til 



2.26 



.003 



.02 



1.44 



23.5' 



2. 95 



<.0000l* 

.91 
<. 00001* 



<,0000l* 

.28 
<.O00OI* 



<.00001* 
<. 00001 
.01* 



<.0000»* 

.23 
<.0000l* 



<. 00001* 
.08 



.00001* 
.95 

.00001* 



.00001* 
.87 

.00001* 



.00001* 
.23 

.00001* 



.00001* 
<.O000l* 
.12 



.00001* 
.08 

.00001* 



.00001* 
.42 

.00001* 



*$l9nlfkan<c of the difference from zero 



Model 



COMPARISON OF REGRESSION MODELS OF PHYSICAL ATTAINMENT AT SEVENTY TWO MONTHS 
(T,2)! CRITERIA (i*5), m, AND (»»7) 



CRITERION 



R2 



I 
2 
I 
3 

i 

k 
\ 

5 



(<»5) Weight 



ikS) Weight 



(^5) Weight 



ikS) Weight 



.01 

.OOlt 

.01 

.01 

.01 

.01 

.01 

.01 



t.32 



JO 



1.28 



.31* 

.2$ 

.1|0 

.3't* 

.22* 

.31* 

.27 

.27* 

,31* 

.38 

.29* 



I 

2 
I 

3 
1 

1 
1 
5 



CiS) Height 



(16) Height 



(16) Height 



('i6) Height 



.009 
.009 
.009 
.009 
.009 
.007 
.009 
.003 



.08 



.13 



.88 



.12 



.17* 

*92 

.18* 

.17* 

.71 

.33* 

.17* 

.31 

.11* 

.17* 

.13 

.73* 



I 
2 
1 
3 
I 
1 
I 

5 



(17) Circumference 

(17) Circumference 

(ii7) Circumference 

(A7) Circumference 



.01 
.03 
.01 
.01 
.01 
.01 
.01 
.01 



1.38 



.59 



.06 



13.73 



ERIC 



r>lf icance of the difference from zero. 



TABLE 53 

COMPARISON OF REGRESSION MODELS OF LINGUISTIC ATTAINMENT AT SEVENTY TWO MONTHS 
(Ti2)i CRITERIA m), m, AND (50) 



Model 



CRITERION 



R2 



• 2 
I 

1 

I 

5 



(li8) Articulation 

(kS) Articulation 

(<i8) Articulation 

(ii8) Articulation 



.Oil 
.02 
.Oh 
.02 
,0k 
.02 
,0k 
.03 



2.82 



t>.88 



It. 62 



.k\ 



.00k* 

.06 

.009* 

.OO't* 

.02 

.01* 

.00l|* 

.03 

.01* 

.OO*** 
•52 ; 
.002* 



1 

2 
1 

3 
1 

k 
1 

5 



PPVT 



(iiS) PPVT 



(«»9) PPVT 



(iia) PPVT 



.12 
.12 
.12 
.12 
.12 
.02 
.12 
.12 



.76 



1.37 



k\ .30 



.50 



I 
2 
1 
3 
1 

k 
I 



(50) Auditory Discrimination 



(50) Auditory Discrimination 



(50) Auditory Discrimination 



(50) Auditory Discrimination 



.02 
.01 
.02 
.01 
.02 
.01 
.02 
.01 



1.97 



2.76 



1.73 



1 .02 



.08* 

.13 

.11* 

.08* 

.09 

.111* 

.08* 

.18 

.09* 

.08* 

.31 

.06* 



ERIC flcance of the difference from 



zero, 







TABLE 








COMPARISON OF RECftgSSION MODELS OF MOTORIC AND DISABILITY CRITERIA AT SEVENTY TWO MONTHS 




(T12): CRITERIA (51) AND (52) 










Model 


CrI terlon 




R2 


p . 

f 


P 


1 


(51) Mixed Dominance 




.008 












.79 










.OOli 






I 


(51) Mixed Dominance 




.008 












1.48 




3 






.OO** 




.65* 


\ 


(50 Mixed Dominance 




.008 




.5*1*; 








1.6 V 


4A ^ 


i» 






.003 






1 






.008 








(51) Mixed Dominance 






.69 


.iiO;: 


5 






.006 






1 


(52) Disability Score 




.03 




- > 

.009* 










0/ 


2 




.03 




.003* 


1 






.03 




.009* 




(52) Oisablticy Score 






1 * vw 




3 




.03 




.008* 


1 






.03 




.00$* 




(52) Disability Score 






7.82 


AAC 






.01 




,12* 








.03 




,009* 




(52) Dl'.ablllty Score 






.05 


.81 


-5 ■ 




.03 




.003* 



^Slgnlf fcarce of the difference from zero. 



TABLE 55 



Model 



COMPARISON OF REGRESSION MODELS OF PHYSICAL GROWTH AT 78 MONTHS (Tu) 
CRITERIA (53) AND {$k) 



Criterion 



r2 



I. 
2. 

1. 
3. 



(S3) Weight 



(53) Weight 



.02 
.005 

.02 
.01 



5.'i'» 



2.13 



.20* 

.02 

.76* 

.20* 

.111 

.27* 



I. 



(53) Weight 



.02 
.02 



.06 



.20* 

.80 

.75* 



1. 

5. 



(53) Weight 



.02 
.01 



3.'»0 



.20* 

.06 

.^»5* 



I. 
6. 



(53) Weight 



.02 
.01 



.29 



.20* 

.58 

.13* 



1. 
7. 



(53) Weight 



.02 
.0006 



2.36 



.20* 

.07 

.88* 



1. 
2, 



(5^) Height 



.02 
.01 



2.83 



.21* 

.09 

.38* 



I. 
3. 

1. 

i». 



{Sk) Height 



(S**) Height 



.02 
.01 

.02 
.01 



1.63 



.16 



.21* 

.20 

.2*1* 

.21* 

.68 

.li|* 



1 . 
5. 

\. 
6. 



iS^) Height 



iSh) Height 



.02 
.01 

.02 
.01 



.11 



.21* 

.06 

.A5* 

.21* 
.13* 



1. 



iS^) Height 



.02 
.008 



1.33 



.21* 

.26 

.21* 



)ntflcanc« of the difference front zero 



COHPARUON OF REGRESSION MODELS OF HEAD CIRCUMFERENCE, AND ACHIEVEMENT 
SCORES AT 78 MONTHS (Tj^)r CRITERIA (55) AND (56) 



Hodfti 



CrI terlon 



2. 



(55) Circumference 



.02 
.02 



.6V 



.07* 
.05* 



(55) CI rcumference 



(55) Circumference 



.02 
.02 

.02 

.02 



.^»7 



.11 



.07* 
.05* 

.07* 

.73 

,0k* 



I. 

5. 



(55) Circumference 



.02 
.01 



5.97 



.07* 
.01 



6. 



(55) Circumference 



.02 
.02 



.15 



.07* 

.69 

.0*1* 



7. 



(55) Circumference 



.02 
.01 



1.45 



.07* 

.22 

.06* 



1. 
2. 



(56) WRAT Reading 



.17 
.16 



5.50 



<. 00001* 

.01 
<. 00001* 



1. 

3. 



(56) WRAT Reading 



.17 
.17 



1.78 



<. 00001* 

.18 
<. 00001* 



1. 
4. 



(56) WRAT Reading 



.17 
.17 



.01 



<. 00001* 

.91 
<.0000l* 



1. 



5. 



iSS) Reading 



.17 

.02 



63.12 



<■ 00001* 
<.0000l 
.03* 



i. 

6. 



(56) WRAT Reading 



.17 
.17 



.56 



<• 00001* 

.'♦5 
<. 00001* 



1. 

1 ^ 



(56) WRAT Reading 



.17 
.16 



2.00 



<. 00001* 

.11 
<. 00001* 



icance of the difference from zero 



TAStE 57 

COMPARISON OF REGRESSION HODELS OF COGNITIVE LINGUISTIC SCORES 
AT 78 MONTHS (TjO» CRITERIA (57) AND (58) 



Hodel 



Criterion 



R2 



I. 
2. 

1. 
3. 

I. 

^1. 
I. 
5. 

6. 

I. 
7. 
I. 
2. 

I. 
3. 

U 
<». 

I. 

5. 

1. 
6. 



(57) PPVT 



(57) PPVT 



(57) PPVT 



(57) PPVT 



(57) PPVT 



(57) PPVT 



(58) Auditory Discrimination 



(58) Auditory Discrimination 



(58) Auditory Ofscrlmi nation 



(58) Auditory Discrimination 



(58)Audltc y Discrtmtnatton 



,)k 

.12 

Jit 
.12 

.03 

.11* 
.\k 

.12 

.02 
.02 

.02 
.02 

.02 
.02 

.02 
.009 

.02 

,01 



.32 



'•.70 



6.27 



'•'t.33 



.01 



2. lit 



.'13 



.62 



1.96 



<, 00001* 
.56 

<;ooooi* 

<, 00001* 
.03 
<, 00001* 

<.0000l* 

.01 
<, 00001* 

<. 00001* 
< .00001 
.02* 

<.0000l* 

.91 
<.0000l* 

<. 00001* 

.09 
<. 00001* 

.I*!* 

.51 

.09* 

.1^1* 

.66 
.08* 

.\k* 
.10* 

.1^1* 
.02 

.16 
.18* 



I. 

ERIC 



(58)Audltory DIscrlmlnaton 



(fle«nc« of the difference from zero 



.02 
.02 



.37 



.77 
.02* 



COMPARISON OF REGRESSION MODELS OF MULTIPLE DISABILITY AND 
MIXED DOMINANCE SCORES AT 78 MONTHS (T^) i CRITERIA (59) AND (60) 



Hod«t 



Crtterlon 



Ri 



f. 

I. 

I. 
5. 

i. 
6. 

t, 
7- 

1. 
2. 
I. 

3. 
1. 
h. 
1, 
5. 
1, 
6. 
1. 
7. 



(53) Disability 



(59) Disability 



(S9) DisablHty 



(59) DtsabMlty 



(59) Disability 



(59) Disability 



(60) Mixed laterality 

(60) Mixed laterality 

(60) Mixed laterality 

(60) Mixed laterality 

(60) Mixed laterality 

(60) Mixed laterality 



.03 
.01 

.03 
.03 

.03 
.03 

.03 
.01 

.03 
.03 

.03 
.01 

.05 

.0 

.05 

.05 

.05 

.0 

.05 

.0 

.05 

.10 

.05 
.0 



k.Ok 



.21 



.35 



5.3'» 



.007 



1.55 



1.96 



1 .00 



.07 



12.22 



.007 



..85 



.05* 

.04 

.13* 

.05* 

.64 

.02* 

.05* 

.55 

.03* 

.05* 

.02 

.22* 

,05* 

.93 

.02* 

.05* 

.19 

.Ol»* 



.05* 

.16 

.009* 

.05* 



.05* 



.05* 



.05* 



.05* 



f I cance the d I f l^erence from zero 



us 
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'3 
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TABU 61» 

RE-EXAMINATION OF FACTOR II EFFECTS AT 5V MONTHS 
FOR CRITERIA (26). (2?) V (28) . (29) , (30) , (31) r and (32) 



Model 



Criterion 



R2 
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(27) PI 
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V. ^^^^ '"'{2) 
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<! 00000 1'V 
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M 
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C*) 
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7. 
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Total 
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<. 000001 'V 

.59 
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2. 
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(32) Boehm 
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.01 



< .00000 1 ft 

.89 
< .000001ft 



ftSignlf icance of the difference from zero. 
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' .OV .01* 

DSI .0003 .98 

2. .O^J .005* 



I. .04 .01* 

OSI .002 .96 

3. .01 .005* 



I. .Ol .01* 

OSI .21 .61 

.03 .005* 



1. ,01 ■ .01* 

OSI 11.23 .0008 

5. .01 .55* 



1. .01 .01* 

OSI .97 .32 

6. .03 .007* 



1. .01 .01* 

OSI .97 .10 

7. .03 .002* 



*Sigr»t f Icance of the difference from zero. 



TABLE 6} 

MIOICTOM USID IN Ait-k AMAlVStS OF OlSASHfTICS AT AfiC SIX VEAK 



Predlctert BlrthwIoKt 
Lev«l 0 - i Ik. 



II 
II 
It 



I 

2 
3 
k 
5 
6 
7 
8 
9 



lb. 
lb, 
lb. 
lb. 
lb. 
8 lb, 
• 9 lb. 
>I0 lb. 
■11 lb. 



3 
5 
7 



Uve) 10-12 lb. 

Predictor; So«w«tYPe 

Level I ■ presence of small 

sometype 
" 2 ■ ebsence of small 

somatype 

Predictor} Biological Risk 
; Level 0 - zero level of risk 
" I ■ level I of risk (Um) 



ti 
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3 - 
II If . 

Level 5 * 



2 " 

3 " 
I, .. 

5 " 
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II 



(high) 



Predjctor? Apaar Score*Apgar 
' """" Ap9^r score of ] [law) 



Uve I 
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' II . ■ 
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11 
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Level 
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10 (highi 



Predicto r i Sex 
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Level 0 ■ 
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12 Honth Development 
Predictor: Jord an 
level 
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Predictor! 



Life Changes 
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Predictor; Ethnic <iro<jp 
Lev.el I ■ black 
Level 0 > white 

Predictor; Social Risk 
Level 0 - zero level of risk 

level I of risk (Um) 
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TABLE 6<i 

SIGNIFICANCE OF AlO-V AEOftESSION MODELS FOR FIVE 
DISABILITY STATES 



Criterion 



R2 



I. Total N Of disability States 



2. Mental retardation 



3. Experiential deprivation 



A. Speech problems 



5. Abnormal behavior 



.26 
.13 
.34 
.05 
.10 



19.22 

11.01 
38.38 
6.02 
5.97 



376 



365 



36'* 



321 



375 



<.01 



<.01 



<.0I 



<.0I 



<.01 
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EXAHlNEft 



FlU NO. 




DATE 



IMChMd , ■ 

ithU of stace«.ents wfll help us .earn of any change. In your cHW. Uu Z,,, 
ife «n but others will. olro)e j^or no fcrl^ ^h .LstJn! 



IN TH£ PAST 12 MONTHS; 



If:' 



1, 
2. 
3. 
If. 

5. 
6. 

7. 
8. 

9. 
10. 
II, 
12. 
13. 
1^. 
15. 

17. 
18, 
19. 
20. 
21. 
22. 

23. 
2*. 

iili 



Has there been a death of a parent? ' 

Has there been a divorce? 

Has there been a separation of the parents? 

Has a parent been sentenced to Jail for 1 year or more? 

Has there been a remarriage? 

Has the child we are studying been hospital l^sed by Illness? 
Has the child lost a brother or j^lster by death? 

Has the child acquired ah obvious deformity? 

H«ve you or your husband been hospitalized? 

Have you had a baby? 

Have you begun a Job outside the home? 

Have you and your husband had more arguments? 

Has the child started school for the first time? 

Has another adult (grandmother, aunt, etc.) Joined your family?. 

Has one of your children begun to reside somewhere else? 

Was the child borft with an obvious deformity? 

Does the child argue more with you and your husband? 

Has there been a change In how well the child gets along with friends? 

Has a close friend of your child died? 

Has a brother or sister been hospitalized? 

Does your husband's work take him away from home more? 

Has a parent hsen sentenced to Jail for 30 days or less? 

Has the child learned ha or she Is adopted? 

Has the child changed schools? 

cblld Ib^ft a grandparent by death? 

done something tfuly outstanding? 




YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES; 
YES 
YES 
YES 
YES 
YES, 
YES 
YES 
YES 
YE$ ■ 
YES 
YES- 



NO 
Hi 
NO 
.NO 
NO 
HO 
NO 
NO 
NO 
NO 

m 

HO 
NO 

no 

MO 

NO 
NO 
NO 




